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ABSTRACT 


AS  we  enter  tne  2ist  Century,  and  the  role  of  nign-tecn  weaponr'y 
increases  construction  s  once  crucial  role  in  national  defense  is  no 
longer  oPvious  The  extent  to  whicn  construction  has  maintained  its 
importance  as  a  component  of  tne  US  military's  war-fignting 
capaPi titles  is  unclear  Tne  purpose  of  tnis  tnesis  is  to  develop  a  r 
current  understanding  of-  tne  role  of  construction  in  US  national 
oefense,  military  construction  requirements,  and  tne  military’s 
construction  delivery  system 

After  a  pnef  historical  review  of  the  suDject,  tne  author  analyzes 
current  uS  defense  policy  and  identifies  tne  role,  nature  and  extent  of 
construction  tnat  is  needed;  and  assesses  tne  extent  to  wnicn  this 
construction  demand  nas  changed,  m  scope  and  complexity,  since  tne 
Vietnam  war  Next,  tne  author  descripes  and  analyzes  tne  military  s 
construction  delivery  system,  and  identifies  shortcomings  and 
inconsistencies  m  tno  delivery  system  s  aPility  to  respond  to  tne 
demand  Finally,  tPe  author  offers  recommendations  and  policies  to 
improve  tne  military  s  current  construction  delivery  system,  and  ; 
pridge  tne  gap  oetween  requirements  and  capaDilities  j 
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CHAPTER  I  INTRODUCTION 


T^rouqhout  history,  construction  has  played  an  important  role 
in  the  ability  of  nations  to  deter  war,  and  if  necessary,  to  project 
military  power  and  waqe  war  successfully.  Today  however,  in  an  aqe 
of  intercontinenta i  nuclear  missiles,  hiqh'tech  conventiorial  weapons, 
and  development  of  the  new  utratecjic  Defense  initiative,  the  role  and 


III 


iportance  of  construction  is  not  as  clear. 


Traditionally,  construction  has  been  a  crucial  component  of  U'3 
national  defense.  The  motjUization  construction  requirements  in  both 
World  Wars  I  and  II,  the  crucial  development  of  bases  and  facilities  in 


WW  ii  and  Vietnam,  the  military  justification  for  the  interstate 
highway  system,  and  the  urgent  construction  of  the  Israeli  airbases 
to  satisfy  the  conditions  of  the  Camp  David  Accords,  all  illustrate 
construction  s  historically  important  role  in  the  defense  of  this 


nation. 


In  recent  years,  researchers  have  studied  the  social  and 
economic  benefits  of  construction  in  the  US,  however  little  work  has 
focussed  on  the  role  of  construction  in  military  and  defense  issues. 


1  1 


i  I 


Defense  analysts  tend  not  to  focus  on  such  a  oasic,  non-ietnal,  and 
every-day  need,  oarticularly  when  it  involves  a  rnediurn-tech  industry 
like  construction,  vvhile  construction  analysts  tend  to  be  pragmatic 
types,  more  interested  in  mainstream  construction  and  enqineerinq 


issues  than  in  military  or  political  matters. 


1.1  Purpose  and  Motivation  for  Research 

As  we  enter  the  21st  Century,  and  the  role  of  niqhrtech 
weaponry  increases,  construction’s  once  crucial  role  is  no  lonqer  so 
obvious.  The  extent  to  which  construction  has  miaintained  its 
Importance  as  a  component  of  the  US  military's  war-flqhtinq 
capabilities  is  unclear.  My  purpose  is  to  develop  a  current 
understanding  of,  the  role  of  construction  in  national  defense, 
military  construction  requiremients,  and  the  military's  construction 
delivery  system, 

ny  motivation  for  conducting  this  research  sterns  fromi  the  fact 
that  both  the  US  construction  industry  and  the  US  military  are  at 
Important  crossroads  in  their  histories.  Confronted  by  a  record  of 


^ecreasinq  productivity  and  havinq  to  compete  with  ferocious  foreiqn 


LO) 


rnpetition,  the  US  cohstruction  industry  n'lust  rnake  sorrie  very 


important  decisions  about  its  future.  SimtlarSy,  the  US  military  j; 
faced  with  a  rapidly  chanqinq  qeo-poiitical  and  economiic  world 


situation.  The  military  is  peqinninq  to  face  the  stark  reality  that 


many  of  the  materials,  components,  products  and  industrial 


capabilities  upon  which  it  depends  are,  to  an  increasinq  extent,  no 
longer  produced  or  available  in  the  US.  Simultaneously,  defense 
experts  argue  the  merits  of  maintainirig  traditional  conventional 
forces  versus  the  development  of  radical  new  defensive  systems  such 
as  the  Strategic  Defense  Initiative  (5DI).  This  interesting  confluence 
of  events  has  provided  the  motivation  for  my  research. 


1.2  Research  Methodology 

The  research  for  this  thesis  has  depended  heavily  upon  primary 
sources  in  the  form  of  interviews  with,  and  speeches  and  papers  by. 
experts  from  both  the  military  and  the  US  construction  industry,  and 
to  a  lesser  extent  on  secondary  sources. 
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My  research  on  this  topic  began  with  coursework  and  study  on 


construction  and  military  technoloay  and  the  nature,  organizational 


structure  and  politi 


Lo  Ul 


both  the  US  military  and  the  US  construction 


industry.  This  background  research  was  fundamiental  and  essential  in 


understanding  and  analyzing  the  issues. 


Next,  I  researched  construction's  historical  military  role, from 
as  early  as  the  Roman  Empire  to  as  recently  as  the  U5-Vietnam  War. 


This  historical  work 


relied  primarily  upon  secondary  sources. 


Third,  I  conducted  an  extensiye  study  of  current  US  military 
doctrine,  strategy  and  tactics.  Based  upon  this  work,  I  then  analyzed 
and  determined  the  current  role  of  construction  in  each  of  the  major 
categories  of  military  effort.  To  the  maximium  extent  possible,  I 
identified  and  guantlfled  the  military's  construction  regulrernents. 
This  phase  of  the  research  depended  mostly  upon  primary  sources. 

Fourth,  I  studied  the  organization  and  system  through  which  the 
military  intends  to  deliver  the  required  construction,  i  analyzed  how 
the  military  will  respond  to  the  demand,  and  tried  to  determine  if  the 
military's  construction  delivery  system  is  capable  of  supplying  its 


u 


own  dciiisnd  for  construction. 


Fifth, 


identified  shortcornlnQS 


snd  inconsistencios  between 


the  requireiTients  and  the  capabilities,  and  assessed  the  potehtial 
consequehces.  Finally,  I  offered  recommendations  and  policies  to 


bridqe  this  qap  and  improve  the  current  situation. 


1.3  Thesis  Organization  and  Scope 

Chapter  2  provides  the  reader  with  a  brief  historical 
background  on  the  role  of  construction  in  the  military.  The  example 
of  the  Romian  Army  offers  a  flavor  for  the  classical  role  and 
fundamental  nature  of  construction's  Important  military  role.  It  then 
briefly  traces  the  historical  role  of  construction  in  the  US  military 
experience. 

Chapter  3  describes  the  mission  of  the  US  military  and  the 
potential  scope  of  conflict  for  which  it  must  be  prepared.  It  then 
identifies  the  role,  nature  and  extent  of  construction  that  is  needed. 
Finally,  it  assesses  how  much  the  demand  for  construction  has 
changed  in  scope  and  complexity  since  Vietnam. 


15 


Chapter  4  describes  and  analyzes  the  military's  construction 


delivery  system,  it  assesses  how  the  military  construction  deliverv 
system  has  evolved  to  meet  the  demand  for  construction,  and 
identifies  shortcorninqs  and  inconsistencies  in  the  delivery  systemfs 
ability  to  respond  to  the  demand. 

Chapter  5  analyzes  the  gap  between  construction  requirements 
and  capabilities.  Specifically,  1  examine  construction  R&D  and  the 
military's  foreign  construction  dependence, 

Chapter  6  summarizes  all  previous  information  and  analysis, 
offers  recommendations  and  policies  to  imiprove  the  current 
construction  delivery  system,  and  concludes  with  some  thoughts  on 
implementing  these  recommendations. 


IG 
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K  only  the  Diggest  single  oart  of  defense,  it  :s  a 


1 

I  C'U 


the  first  step  m  (Jefeiise  Before  we  can  produce  guns  and  planes  and 
ranks,  we  must  Priild  defense  plants  or  airer  non-defense  plants  to 
new  production  Similarly,  if  we  are  to  train  our  Army  well,  our 


soldiers  miust  be  provided  with  proper  living  conditions  in  camps  and 
cantonrnerits  ’ '  --  Presidential  adviser  Sidney  Hiilrnan,  1941 


CHAPTER  2  HISTORICAL  BACKGROUND 

AS  long  as  armies  nave  existed,  .military  engineering  and 
construction  have  played  a  significant  and  often  vital  role  in  the 
conduct  of  war  Like  artillery,  communications  and  intelligence, 
military  engineering  has  always  been  a  crucial  component  of  tactical 
combat  support  to  the  infantry  and  cavalry  Battlefield  engineering 
support  nas  nistoncally  consisted  of  improving  tne  mobility  and 
survivability  of  friendly  forces,  impeding  tne  miObility  of  enemy 
forces,  and  constructing  any  facilities  which  will  support  military 
operations. 


Table  2.1  Historical  Role  of  Tactical  Engineer  Support 


Mobility 

*  Clear  enemv  obstacles 

*  Breach  enemy  fortifications 

*  Construct  tactical  bridges 


Survivability 

*  Construct  fortifications 

*  Construct  defensive  positions 


Countermobility 

'  Construct  obstacles 
Destroy  bridges,  roads 


General  Engineer  Support 

Construct  militarv  camos 
*  Construct  roads,  bridges 
and  other  facilities 


At  the  strategic  level,  constructt-rj  raci'ities  tiavc  al  wavi 
c'idvetj  j  li  ucial  r ole  in  ttie  ability  of  states  to  oi  oiect  military  oowei 
KOacis,  ports,  railroads  and  airfields  have  been  absolutely  c;  ito.al  m 
the  strategies  of  fjreat  powers  in  both  deplovirig  inilitarv  lui  ces  urid  m 
deterring  potential  rivals.  These  constructed  facilities  i.ave  udded  to 
military  capabilities  and  sfiown  rivals  that  they  probably  fiad  the  will 
to  use  tlieir  military  power  if  necessai  y 

2.1  The  Roman  Example 

The  Roman  Army  provides  the  best  example  of  construction's 
historical  military  role  At  the  tactical  level,  every  legionairre  was 
first  a  combat  engineer,  and  second  an  infantryman,  He  cai'ried  both 
his  tools  for  war  and  for  building.  Constructing  roads  and 
fortifications  were  an  integral  part  of  the  legionaire's  dally  life  and 
of  the  Roman  Legion's  tactical  battle  plans  At  the  strategic  level,  the 
Roman  Empire  defended  itself  and  protected  its  interests  through 
political,  diplomatic  and  military  means.  At  the  coi  e  of  Rome's 
military  strategy  was  a  highly  mobile  army  which  could  guickly  deploy 
to  the  farthest  reaches  of  the  empire  to  extinguish  any  i  ebellion.  An 
elaborate  road  network,  interconnected  with  military  forts  and 
pre-positioned  supply  bases,  gave  Rome  the  capability  to  deploy  its 
forces.  The  physical  infrastructure  which  the  Roman  Ai  rny 
constructed  also  served  as  visible  and  tangible  evidence  to  Rome's 
enemies  of  her  willingness  to  use  military  force  if  necessary. 


V 


Nearly  two-t.rioubaruJ  yt^ars  after  the  Roman  Empire,  anott.r' 
leader  i  '..Jt-e  i’runi  wtial  was  OfXe  Daft  Of  the  Roman  Enipire,  Like  tiie 
Romans,  tie  too  sought  to  control  all  of  Europe.  Adolph  Hitler's  vision 
of  a  "Third  Reich"  depended  upon  the  use  of  constructed  facilities  -- 
roads  and  railroads  —  to  project  military  power  to  the  farthest 
reaches  of  Germany's  envisioned  empire  interestingly  enough,  Hitler 
also  considered  his  rmlitarv  engineers  to  be  one  of  tlie  most  crucial 
elements  of  tiis  feared  German  Wehrrnacht.^ 

2.2  The  American  Experience 

2.2.1  The  Revolution  and  the  Early  years. 

Although  the  American  colonies  won  their  war  for 
independence  from  the  British,  they  could  not  have  done  so  without 
considerable  help  from  European  military  powers,  especially  the 
Fi  ench.  One  of  France's  most  important  contributions  was  in  the  area 
of  military  engineering  and  the  construction  of  fortifications.  So 
lacking  were  the  new  United  States  of  America  in  native  engineering 
skills,  that  President  George  Washington  urged  Congress  to  establish 
the  nation's  first  college  of  engineering  at  West  Point,  modelled  after 
France's  Ecole  de'Polytechnic.  Founded  under  President  Thomas 
Jefferson,  the  US  Military  Academy's  mission  was  to  tram  and 
educate  military  officers  who  were  skilled  in  the  art  and  science  of 
engineering  Presidents  Washington  and  Jefferson  clearly  saw  a 
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fundamental  link  cetween  the  need  for  a  younq  nation  to  develoo  and 
aisu  to  defend  itself 

From  tiie  end  of  the  Revolutionary  War  throuQh  most  of  the  19th 
Century,  the  US  was  onmaniy  an  isolationist  island  state.  Her 
ihilitarv  concerns  were  two-fold:  first,  to  defend  her  shores  from 
foreign  invasion  and  second,  to  protect  the  nation's  westward 
e:-^oansion  against  the  native  American  oopulation 

Construction  of  coastal  defenses  and  fortifications  iri  and 
■ai  ouhd  America's  seaports  constituted  the  core  of  her  defensive 
strategy  With  the  exception  of  the  War  of  1812,  the  US  has  never 
been  invaded  by  a  foreign  military  force 

Economic  development  and  westward  expansion  were 
inextricably  linked  with  the  Army,  particularly  the  engineers.  Army 
engineers  explored  and  mapped  the  western  wilderness  (le  Lewis  and 
Clark,  John  C.  Fremont).  The  Army  provided  the  protection  necessary 
for  settlers  and  developers  to  survive  against  hostile  native  Indians. 
Finally,  Army  engineer  officers  provided  the  scarce  technical 
expertise  and  knowhow  to  construct  the  nation's  first  railroads 

2.2.2  The  Civil  War 

The  bloodiest  war  in  American  History,  the  Civil  'War  was  in 
many  respects  America's  f  irst  modern  war.  and  a  gloomy  pre-cursor  of 
future  wars.  The  Union  States,  after  early  losses  to  a  nurner  ically 
inferior  but  tactically  superior  Confederate  Army,  mobilized  their 
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oi.perior  industrial  and  technoiouical  i.adabiiities  to  ,.fu-..h  the 
CuiitederaLv  The  Industr  lal  Revolution  oave  the  iJniori  the  ability  to 
mass  produce  arms,  ammunition  and  war  materiel  of  every  sort 

Orie  of  the  most  revolutionary  develoDirierits  iri  ttie  coiiduct  of 
the  war  was  made  DOSSiDle  by  the  construction  of  a  nation-wide 
network  of  railroads  For  the  first  time  in  history,  large,  well 
euuiobed  ai  rnies  could  rapibly  rnove  hundreds  of  miles  arid  arrive  li  esh 
for  battle.  3y  altering  the  time-space  dimension,  raiUoads  radically 
ohanged  the  nature  of  warfare. 

2.2.3  The  Spanish  American  War 

The  war  with  Spain  marked  the  emergence  of  the  US  as  a  world 
power.  From  a  military  viewpoint,  the  war  was  a  new  type  of 
challenge  in  which  the  nation  had  virtually  no  experience  For  the  first 
time  ,  the  US  mobilized  its  manpower  and  industry,  rapidly  expanded 
Its  military  forces  and  invaded  a  foreign  land,^  Although  Spain 
capitulated  within  two  months,  the  war  highlighted  the  immense 
complexity  and  difficulty  of  raising  and  deploying  a  modern  military 
force  for  battle  beyond  our  own  shores. 

Although  the  Army  was  quickly  demobilized  back  to  its  pre-war 
size,  the  nation's  top  leade'^s  were  so  alarmed  at  the  military's 
inability  to  mobilize  for  an  emergency,  that  Elihu  Root  was  appointed 
Secretary  of  War  and  given  sweeping  power  to  institute  reforms. 

Root  founded  the  Armiy  War  College  and  became  known  as  the  Father  of 


t.i'ie  I  'Odern  American  Army.  Under  the  riew  syete.m,  ttie  Army  was 
i.omnieteiy  reor  .rjmced  and  its  top  leadership  charged  with  ineui  ing 
that  the  rnilttai  y  cuuid  respond  to  any  threat  to  US  interests  Under 
Root,  ttie  true  power  of  directing  the  Army  shifted  from  the  techriicai 
corps  off  icers  (le  Engineers.  Quartermasters  and  Ordnance)  to  tiie 
combat  arms  officers  (ie.  Infantry  and  Cavalry) 

2.2.4  World  War  I 

Unfortunately,  tiie  natioiVs  civilian  leadership  failed  to  provide 
adeauate  funding  arid  r  esources  to  the  rniiitarv  (particularly  the  land 
forces)  prior  to  ww  i  Tfieri  as  now.  tiie  Congress  had  to  allocate 
scarce  resources  to  many  worthwhile  competing  interests. 

When  the  US  decided  to  enter  ww  1.  the  problems  experienced  in 
the  Spanish  American  War  surfaced  once  again,  but  on  a  vastly  greater- 
scale.  For  the  first  time  in  its  history,  the  US  committed  itself  to 
totally  mobilizing  its  economy,  industry  and  manpower  for  a  war.  Like 
the  Spanish  American  War.  the  biggest  problem  was  not  in  mobilizing 
the  needed  manpower.  Rather,  it  was  in  organizing,  equipping, 
transporting  and  maintaining  a  huge  modern  army  in  a  war  far  from 
our  own  shores. 

The  first  major  constraint  on  America's  mobilization  efforts 
were  in  the  unprecedented  construction  effort  needed  to  build  or 
expand  facilities  of  every  type  Reception  and  training  facilities  were 
needed  to  house  and  train  the  millions  of  men  being  mobilized.  But 


rvcii  more  cr'ticdl  were  the  construct :or;  jjraj  ^r/oaiibiofi  .if  wbdoonr. 

■jfid  jriirnurnt nji I-  omiuo,  factories,  depots,  w.^i ehocbes,  raiif  uads, 
oiiipvards  and  ottier  facilities  reouired  to  euuip,  transport  and 
maintain  ttie  for ces 

So  ciiaotic  and  maddening  weie  Arnemca's  efforts  to  mobilize, 
itiat  after  trie  war  Pi  esident  Wilson  called  fur  a  Congressional 
investigation  and  ttie  foirriatiun  of  societies  and  organizations 
dedicated  to  keeping  the  nation's  industrial  base  iri  a  state  of 
preparedness  for  war 

Born  during  trie  post  'WW  1  i.eanngs  and  inquires  were  two 
important  and  influential  construction  engineering  societies  that  still 
exist  today  --  the  Associated  General  Contractors  and  the  Society  of 
American  Military  Engineers 

in  the  actual  theatre  of  operations,  the  construction, 
maintenance  and  repair  of  roads,  railroads  and  bridges  were  among 
the  top  priorities  of  combat  commanders  These  transportation 
facilities  were  absolutely  essential  to  rnuving  ttie  men,  equipment, 
ammunition  and  supplies  needed  to  fight  the  war  if  and  when  these 
lines  of  communication  (LOC's)  were  closed,  soldiers  of  every  branch 
--  infantry,  armor,  artillery,  etc.  —  were  lent  to  the  engineers  m 
order  to  expedite  the  necessary  work.  Many  of  the  construction 
difficulties  which  plagued  the  engineers  of  WW  I.  such  as  maintaining 
and  building  roads  under  rainy  and  muddy  conditions,  are  still  with  us 
today 


Amazingly,  the  same  types  of  problems,  only  on  an  even  greater 
scale,  occureb  again  as  the  US  attempted  to  mobilize  for  WW  li 
I'lilitary  budgets  had  once  again  been  slashed  after  WW  i  (again,  tiie 
lane  forces  in  particular),  and  military  readiness  had  sunk  to 
abysmally  low  levels.  So  chaotic  and  disorganized  were  our  efforts  to 
mobilize  that  Congress  commissioned  the  Truman  Hearinqs  iri  1941'^  to 
find  out  what  went  wrong  and  why  Again,  construction  was  identified 
as  the  pacing  item  needed  to  enable  the  nation  to  achieve  a  wartime 
footing.  Construction  of  every  conceivable  kind  was  in  many  cases  a 
prerequisite  to  raising  the  men  and  equipment  needed  to  fight  the  war 

The  military  itself,  the  construction  industry  and  other  sectors 
of  American  industry  competed  within  a  command  economy  for  scarce 
materials,  equipment  and  manpower.  Through  trial  and  error,  US 
planners  often  learned  the  hard  way  that  construction  was  a 
fundamental  and  critical  element  of  wartime  m.obilization.  For 
example,  one  cannot  produce  the  ships,  guns  and  bullets  needed  to  fight 
until  the  shipyards  and  factories  have  been  constructed. 

In  every  theatre  of  operations,  constructed  facilities  —  or  lack 
thereof  --  proved  to  be  the  major  constraint  on  combat  operations. 

For  example,  during  the  Tunisian  Campaign  in  North  Africa  in  1942, 
the  Allied  offensive  ground  to  a  halt  as  its  planes  became  mired  in  the 
mud  of  fair-weather  airfields  Utilizing  paved  airfields  close  to  the 


battlefields,  Axis  planes  enjoyed  complete  air  superiority.  Unti!  trie 
rainy  seuson  cndc-d  or  airfields  were  paved,  Allied  forces  i'ad  little 
chance  of  iuttinq  Germari  air  and  sea  supply  routes  from  Italy  ^ 

in  the  Pacific,  the  war  against  Japan  progressed  oiViy  as  fast  as 
Army  engineers  and  Navy  seabees  could  construct  forward  airfields, 
and  logistical  bases  rieeded  to  Support  the  combat  forces  across  LOG'S 
that  stretched  from  ttie  west  coast  all  the  way  to  Asia 

In  fi'ie  italiari  rampraign,  tr-.e  retreatifig  Germans,  wtiO  fuiiy 
appreciated  the  importance  and  difficulty  of  wartime  construction, 
destroyed  as  many  key  transportation  and  logistical  links  as  possible 
They  demolished  all  bridges,  culverts,  airfields  and  port  facilities  as 
they  retreated  in  ttie  face  of  the  Allied  advance,^  indeed.  Allied 
forces  could  progress  only  as  fast  as  Army  engineers  could 
reconstruct  roads,  bridges  and  the  other  infrastructure  needed  for  a 
modern  army  to  advance 

Perhaps  Lieutenant  General  (LTG)  Lucian  Truscott,  a  combat 
Coi  ps  Commander  of  the  US  Army,  best  expressed  tbo  crur  lal  (  ole  of 
combat  construction  when  he  said:  "There  was  no  weapon  more 
valuable  than  the  bulldozer  no  soldiers  more  valuable  thari  tiie 
engineers  who  moved  us  forward."^ 

2.2.6  The  Korean  War 

Within  six  months  of  the  end  of  WW  11,  the  most  powerful 
military  force  the  world  had  ever  seen  had  been  largely  demobilized 
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..nee  again.  The  call  to  "bring  the  boys  home"  .and  stick  to  Ainei  ica  s 
time  I'ujnuced  ti'adition  ot  maintainnig  only  a  si'nall,  s.keieton, 
beacetirne  standing  army  once  again  Drevailed  However,  the  events  of 
vione  1950  precipitated  another  iTiubiiization.  and  America's  miilitary 
policies  have  not  been  ttie  same  since. 

When  the  North  Kure.an  Communists  invaded  South  Korea  to 
"liberate"  their  brothers,  the  US  once  more  corninitted  itself  to  a 
military  conflict  far  from  America's  shores. 

'Smaller  in  scale  than  WW  11.  the  mobilization  effort  for  the 
Korean  war  went  relatively  smoothly  One  of  the  major  reasons  was 
that  the  facilities  constructed  for  WW  II  still  standing  and  in 
relatively  good  shape.  The  in  .i.itutional  memory  was  not  too  dimmed 
and  the  needed  expertise  still  existed.  Thus,  the  chaos  and  confusion 
of  the  two  world  wars  was  not  experienced  during  the  mobilization  for 
Korea. 

Although  a  "limited  war"  (as  distinguished  from  the  "total  war" 
witnessed  In  WWII)  and  confined  to  the  Korean  peninsula,  the  combat 
was  every  bit  as  bloody  and  intense  as  that  of  WW  ll  Again,  engineers 
played  as  critical  a  role  in  Korea  as  in  WW  II,  with  one  major 
exception  --  the  US  had  complete  control  of  the  sea  lanes  across  the 
Pacific,  and  was  able  to  use  Japan  as  a  safe  sanctuary  for  air  bases 
and  logistical  facilities  and  support.  These  ready-made  facilities, 
free  from  enemy  attack  and  destruction,  lessened  considerably  the 
scope  of  construction  in  the  theatre  of  operations. 


2.2.7  The  V ietnam  War 

in  contrast  to  the  sudden  communist  invasic::  of  South  Korea, 
the  US  found  itself  slowly  drawn  into  a  deeoeninq  and  ever-wideriirid 
conflict  in  Vietnam,  Ultimately,  in  late  1964,  President  Johnson 
decided  to  commit  US  ground  combat  forces  to  Vietnam  in  significant 
nunibers. 

Unlike  America's  previous  three  wars  of  the  20th  Century,  tiie 
US  did  not  mobilize  in  a  significant  way  for  Vietnam  After  the  Korean 
War,  the  US  did  not  demobilize  as  it  had  done  in  the  past,  and  most  of 
the  state-side  facilities  needed  to  support  the  buildup  for  Vietnam 
were  already  in  place 

However,  as  the  military  situation  quickly  deteriorated  in  1964, 
and  US  forces  were  rushed  into  South  Vietnam  to  stave  off  defeat,  it 
became  painfully  obvious  that  a  lack  of  constructed  facilities  in  South 
Vietnam  was  the  major  constraint  on  America’s  ability  to  wage  war, 
The  physical  infrastructure  was  simply  inadequate  to  support  the 
modern,  well  equipped  force  which  the  US  was  deploying.  Suddenly, 
the  need  for  ports,  airbases,  petroleum  farms,  roads,  warehouses  and 
other  facilities  were  magnified  under  the  urgency  of  battle 

Exacerbating  the  problem  was  the  President's  adamant  refusal 
to  mobilize  the  nation’s  military  reserves.  Unfortunately,  i.'  >re  than 
half  of  the  US  construction  battalions  were  in  the  reserve  forces, 

'w'ith  nowhere  else  to  turn,  the  military  called  on  the  US  construction 


iiiijusti'v  to  fill  the  Dredch,  Raymond-floi  rrson-Knudsen,  Pacific 
Ari.iutects  jiid  Enumeerihq  and  others,  resoorded  to  tiie  call  '.Vitliin 
SIX  months  they  had  mobilized  to  South  Vietnam  and  begun  woi  k  on  a 
iriasoive,  aroui id"the“Clock  construction  or ograiTi  ttiat  uit’iiTiately 
'.Jianqed  the  face  of  the  nation.  As  these  cunstruction  f  mms  built 
under  a  "cost  plus"  arrangement,  irn’ntarv  engineers  began  building 
roads,  airfields  and  base  camps  further  into  the  heartland  of  Soutli 
Vietnam  The  construction  effort  in  Vietnam  was  truly  a  team  effort 
in  which  private  contractors  accounted  for  more  than  half  of  the 
construction  effort  ® 

The  role  of  construction  in  this  war  is  best  expressed  by  LTG 
Dave  Palmer  .  a  cavalry  commander  in  Vietnam,  military  histor  ian,  and 
currently  the  Superintendant  at  West  Point:^ 


"When  all  the  final  accounting  is  made  it  may  well 
be  concluded  that  the  single  most  important 
branch  in  Vietnam  was  r'lOt  the  infantry  or 
the  artillery  or  the  air  force,  but  the  grimy 
builders  of  roads  and  ports  and  bridges  and 
airfields  —  the  Corps  of  Engineers." 
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"The  day  before  tlie  war  we  had  time  but  iiot  enouun  tfioney 
The  day  afrer  rne  war  Degan,  we  nad  money  out  nor  enough  firrie 
-Genera!  George  C.  Marshal!  on  the  eve  of  WWM 

CHAPTER  3  THE  ROLE  OF  CONSTRUCTION  IN  MODERN  WARFARE 

Prior  to  wwii.  the  iJS  was  an  important  inousmai  and  eronomir 
power,  Out  only  a  secondary  military  power  During  and  arter  the  war 
the  i6  emerged  as  tne  world's  pre-eminent  superpower  -- 
industrially,  economical iy  and  militarily 

Parallel  to  tne  DS  s  rise  as  an  industrial  power,  a  uniquely 
American  way  ot  war  has  evolved  This  style  of  war  was  clearly 
seen  in  ww  ii,  Korea  and  Vietnam  Basically,  it  consists  of  exploiting 
Americas  superior  technological  and  industrial  capaDi titles  through 
the  selective  application  of  overwhelming  firepower  The  intended 
result  IS  the  maximum  destruction  of  enemy  forces  with  the  least 
possible  loss  of  American  lives 

This  American  way  of  war  requires  massive  and  sustained 
legist support  Fundamental  to  this  logistical  support  is  the  need 
for  a  wide  variety  of  constructed  ’■’aciiities  m  fact,  constructed 
facilities  are  a  key  link  in  the  logistics  chain  m  the  20th  century,  a 
lack  of  constructed  facilities  --  due  either  to  undeveloped 
infrastructure  (as  in  the  Pacific  theatre  of  ww  il,  or  in  Vietnam)  or 
destruction  by  the  enemy  (as  in  the  European  Theatre  of  ww  n)  has 
constituted  one  of  the  major  constraints  on  America  s  ability  to 
successfully  wage  war 
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^he  rol0  of  construction  in  modern  warfare  oiiM'etvseiy 


' ^ ’ por*" ^  IP  t ’ ^"'Cj  W’^p  -s 

and  successf'jily  waging  war  it  is  a  critical  component  of  every 
conceivable  conflict,  from  terrorism  to  total  war,  and  its  importance 


permeates  tne  tactical,  operational,  and  strategic  'evels  of  war  it  is 
a  crucial  part  not  only  of  logistical  support,  but  also  of  the  actual 
\A^/3r- f  1  ghf  I nq  ifceif  botP.  in  an  offensiv*^  and  defensiv*^  m'''d‘^ 
Construction  also  plays  a  critical  part  in  'damage  recovery  '’'perat''''ns 
resulting  from  wartime  destruction 

This  chapter  will  explain  the  potential  scope  of  conflict  which 


faces  the  US  today  Next,  it  will  analyze  the  role  of  construction  in 
each  type  of  conflict,  and  identify  the  nature  and  extent  of 
construction  that  is  needed  Finally,  it  will  assess  now  much  the 
extent  and  nature  of  construction  has  changed  in  scope  and  complexity 
since  WW  II  (  our  last  total  war)  and  Vietnam  (our  last  small  war). 


3.1  Modern  Warefare  —  The  Potential  Scope  of  Conflict 

war  IS  an  extension  of  politics  by  otner  means’ 

-  Clauswitz 


Background 

From  the  ashes  of  WW  il,  the  US  emerged  as  the  dominant  world 
power.  With  Germany  and  Japan  in  rum.  and  Great  Britain  and  France 
reduced  to  second  rate  status,  the  US  and  USSR  filled  the  power 
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E3st  and  west,  and  a  maitituce  of  revoiutions,  nationa!  iiOerat'on 
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T'''day  ^he  ''S  is  sti!!  *’he  ac-no'A'i'^dded  leader  ')t  the  Free 
world"  AS  SUCH,  Its  vital  national  interests  are  defined  in  a  global 
sontevt  and  ^e’^Tend  thronghout  a  world  which  many  perceive  to  oe 
riiy^fjiij  .;ip(j  dandero'js  wiaen  *^ne''e  interests  are  threatened,  the  US 
has  a  variety  of '  acabUiMes  political,  economic  and  military  ■" 


respond  to  the  threat 

AS  an  instruinent  of  political  power,  the  US  military  plays  a 
vital  role  m  protecting  tne  national  interests  of  uie  US 


The  Mission  of  the  US  Military 

The  mission  of  the  US  military  is  to  deter  war  ByPeingso 
powerful  and  combat-ready,  it  is  hoped  that  no  adversary  would  be 
fooli'^h  “^noudh  to  risk  a  military  confrontation  w'ltn  *100  US  if 
deterrence  fails,  the  mission  is  to  settle  the  conflict  as  quickly  as 
possible,  in  a  manner  favorable  to  the  interests  of  tne  US  This 
deterrence  strategy  is  known  as  "Peace  Through  Strength" 


The  Scope  of  Modern  Warfare 


The  US  Military  must  prepare  for  and  be  capable  of  responding 
'10  a  wide  variety  of  potential  conflicts,  involving  diverse  political 


■ '^C'jrnst3nc'?s  in  of  tr:*? '■;!■•  '■'■''‘■•-t  m-^'v 

/V’ .'t  .'M  rha  COlIt  inuun"!  Ot"  “'"iS ' 

Confiict",  of  LiC  L'C  includes  terronsni,  guerilla  wars, 
insurrect ’ons,  orush-fire  wiars  in  me  Third  wor'd,  ana  even 
conve'^t idna! ,  iiiTiired  wars  like  that  f'''udnt  m  ^'’irea  Aimo'^igh  i  in  ic 
the  most  I'kely  scenario  racing  US  m.ilirary  planners,  it  is  also  the 
one  whn  n  leiasr  th''‘^3t‘^'os  our  vi^^a! 

Mexi"  oichd  *"0,0  continuum  is  '^C'ssihil’ry  or  a  *^''1'  crgio 
convent lorial  war  in  either  Central  Eur'''pe  or  tiortheast  Asia  (Korea 
and  japoan)  Due  to  the  alliances  and  poiitma!  commitments  we  have 
nrade  to  detend  these  vtal  interests  along  with  me  forw'ard 
deployment  of  US  ^forces,  it  is  less  likely  that  an  aggressor  would 
threaten  our  inter‘^sfs  “Either  of  these  ar'^as  ^.'‘'ne  the  less  these 
areas,  especially  western  Europe,  are  of  vital  national  security  to 
the  US  and  we  must  be  militarily  prepared  for  conventional  war 
Finally,  we  must  be  prepared  for  the  least  likely,  but 
potentially  most  disastrous  scenario,  which  is  a  total  nuclear  w'ar  in 
which  the  uS  mainland  comes  under  nucWar  attack  Figure  3  l 
Illustrates  the  potential  scope  of  conflict 

In  the  rest  of  this  chapter,  i  will  analyze  the  nature,  role  and 
extent  of  construction  in  deterrence,  conventional  war,  total  war  and 
low  intensity  conflict,  as  well  as  some  recent  military  developments 
which  may  require  new  construction  tecnnoloqy  and  techniques 
Finally,  I  will  sum  up  the  military’s  demand  for  construction 


Figure  3.1  POTENTIAL  SCOPE  OF  CONFLICT 


Like  civilian  conetr  ction,  the  nature  of  these  peacetime 
requirements  emphasizes  econom'cs,  permanence  and  duraoilitv 
l"he  construction  industry,  usip.q  traditional  construction  practice'^ 
epuipment  and  ma^eriais,  normally  eAecutes  these  projects  in  the 
same  manner  that  they  would  execute  any  other  civilian  project 
Wartime  construction  requirements  are  of  an  entirely 
different  nature  Whether  executed  Dy  private  contractors  (such  as 
the  mobilization  construction  in  wwil,  and  the  base  development  in 
Vietnam),  or  by  troops,  wartime  reauirements  emphasize  the 
following: 

speed  of  erection— extremely  time  sensitive;  the  military 
wants  immediate  access  to  the  desired  facilities 

*  mobility--resources  must  be  at  the  needed  place  when  and 
Where  required 


*  ease  of  transportation  and  storage,  with  compact  shape  m 
undeployed  form 

^  reliability--structures  must  not  break,  bend  or  collapse, 
since  they  often  involve  life  and  death  situations 


*  rugged  and  "soldier  proof" 

*  relocatable  and  reusable 


ease  of  erection/fabncation;  rninimom  skii*  feouirernents  for 


erection  anc!  relocation,  must  be  sirnole  to  use  'lie  tne  user  wi!!  not 
nave  to  ’earn  and  follow  complicated  instructions  or  long  procedures, 


'ut  ''atner  deploy  tne  structure  *^broudb  ju'^t  a  fe'w  simple  steps) 
low  cost'  minima!  consumption  of  '^esources 


Unique  Needs 

Ainpiq  ',v!tb  *'ne  unigue  nature  of  w'ar^’ime  construction,  tb.e 
military  nas  many  'lO’due  reguirements  Due  to  tbe  inherently 
different  na*’’,..  ^  ..i  both  peacetime  and  civilian  construction,  tbe 
construct*'::,  industry  nas  been  of  little  use  in  nelping  the  military  to 
m.ee*’  inese  'unique  needs,  m  order  to  address  these  requirements,  tne 


military  must  fund  tne  as  it  does  for  other  recnnical  military 
needs  Some  of  the  different  types  of  requirements  are; 

*  rapidly  erectable  buildings  and  military  facilities  for 
mobilization  construction  requirements  in  the  US 

*  deployable  buildings  to  serve  as  barracks,  warehouses, 
hospitals,  maintenance  facilities,  aircraft  hangars,  etc  for  theatres 


of  operation 

*  deployable  structures  such  as  bridges,  ports,  piers  and  docks 
for  logistics  'over  the  shore  (or  ship-to-shore)  operations,  airfield 
matting,  petroleum  pipelines  and  storage  facilities 

*  special  materials  to  rapidly  stabilize  airfields,  roads, 


beachheads, etc 


*"  'T! 'ir ri i to  ropiOiy  r^p'^ir  or'  I-oo''  p'*"'’’  '  i'''''l!^' 


:  r '■' 1  o  I /lc  r i^r.- 


refoote  contro!  constroction  caoaDilUies  tor  work  in  hostile 
areas  where  workers  woolo  oe  suDject  to  enemy  fire,  onexploded 
oronahce,  ohemma!  aoents  or  h'iciear  contamih3t!'''n 

*  use  of  ihOiQehO'jsly  available  materials  for  '''onstruot'ori  m 
r-ari-)ofo  ere  as 


Military  'Jeteri-ence  ’S  oefined  as  capability  times  will,  it  is 
the  product  of  capapilitv  and  will,  not  their  sum  '  Thus,  even  if 
national  capability  is  hiQ.h,  but  national  will  is  !'''w,  deterrence  will 

ho  rolc^tu/oU/  \r\\kj  Pnr  hoforronro  tri  cnrroorl  hhth  r '-in'ahi  1 1 tw  •ahO  \a/i11 

»ii/  V  *  S.  I  »  ^  \  '^  i  *  I  V  ‘  >-*  •,  >-  V  »  I  *  V  >.  V  «•  -4  V  V  V  '-*  »  V  ^  •  I  I  ^  >  I  \.4  f  V  I  I  1 

m.ust  be  strong  and  evident 

When  military  strategists  assess  the  relative  military  power 
of  an  adversary,  they  calculate  known  capabilities  and 
demonstrated  will  --  not  expressions  of  intent  or  mere  '.v'?rds  ^ 
Thus,  If  we  want  our  deterrence  strategy  to  succeed,  it  is  vitally 
important  to  lay  our  military  cards  out  on  the  table  t,  is  in  our 
national  interest  to  make  sure  that  we  know  and  understand  what  our 
military  capabilities  are  and  to  make  sure  that  our  adversaries  know 
what  these  capabilities  are  as  well  if  an  adversary  underestimates 
either  capabilities  or  will,  the  results  can  be  disastrous  For 
example,  prior  to  the  attack  on  Pear!  Harbor.  Japan  grossly 


toth  rniiit-^rv  c^p-Oiiity  ‘if/!  'Pp  r'.3t:''n^:  //’:! 

' '  P  '.jS  '^36  '.Pp  'jS  'jr'Opr stood  dod  rnodp  tnown  its  r.spdDi !'!■'/  jod  '.vk: 

f  r  -ij  t  u  n  1 t  c  :Uf\ur\  rpu\/  i  tiir  r'.f\c  <  ride  ini  frsn  r\r\t  \  u' 

•-  y  ^  ^  ^  ‘  «  >w'  <•  w*  »  i  I  »  >  ^  •  V  •  V  V  •  *  -V  »  I  v  ■*«  .  I  ..  K,-  ‘  I  ‘ 

costs  ond  ppnpfi^s  oi  initiotind  such  sp  3*^3c\'. 

Copstructiop  plsys  o  vscipty  ot  roips  in  dptpmnr®  ''snoinQ  frf?p'! 
the  readiness  of  peacetime  forces  and  tne  aoility  to  project  power,  to 
ensurinc!  a  viable  nati-ona!  infrastruntut'^  and  mnpilizatinn  -'papi;'*^/ 

“ '  !d  1 1 1  on  a ! !  y ,  ^pp  act  of  ''onst!''j''*’ind  ^a*  i^'^'^s  '•vnicn  add  t’”'  ''^'r 
military  capability  is  a  mpasunable  indicator  of  national  will  !  will 
now  analyze  construction  s  roip  in  dP'’prTpnco  in  dcpatpr  dotail 


The  combat  rpadinpss  of  our  military  forcps  is  both  an 
important  rniltary  capaDility,  ana  a  strong  indication  of  national  will 
Raising,  eguipping,  training  and  maintaining  a  large,  combat-ready 
force  regumes  a  massive  national  commitment  in  terms  of  money, 
manoower,  industrial  oroduction  and  oolitica!  will 

Construction  plays  a  critical  role  at  two  different  levels  of 
combat  readiness  First,  'we  must  insure  that  we  do  in  fact  have  the 
wartime  construction  cababilities  needed  to  ensure  the  success  of 
our  conventional  forces  Our  adversaries  fully  appreciate  the 
importance  of  construction  capabilities  and  weigh  it  accordingly 
when  assessing  relative  military  power  This  role  will  be  discussed 
in  section  3  4, 


DvCorid  milit'ii!  V  r‘'!rc6s  rdci'j'r^  iTi'd^rn  Mvinci 

rn '1 ! f'd t* n d ;  1 '' '?  A  waI!  '.vi!'  ninr'^iv/  if.; 

'nor3it‘  3no  niotivstion  if  its  soldisrs  .ip.ci  f.jrniiy  !TiS!Til.''srs  livs  ui  ■■!''* 
run-down  nousinQ.  oifowiss,  it  will  no'*:  cs  3  viools  and  rsadv  ’ 
't  'acts  tns  traininQ  facilities  needed  t-}  ''esr  an-d  e:<ercise  tne 
capaDilities  of  the  nvodern  weapons  svetenis  F'naliy,  it  reddires 
adeduate  naamtenance  f aciliti-''^  to  r'^paH'  and  'tamtam  ^^le  roar 
of  war  reeded  to  pe  coropat  ready  'r.f  -‘T'aqan  defense  ouiidup  nas 
allocated  unprecedented  resources  to  military  construction  around 
the  world  This  construction  has  served  ':he  dual  mission  of  actual 'y 
iroproving  compat  readiness  and  clearly  demonstrating  national  will 
By  1935,  the  military  construction  program  was  at  the  highest 
level  since  1942,  when  the  nation  was  moDilizmr;  f'^m  WWli  Total 
new  construction  for  19S5,  including  Civil  Works,  was  approximately 
$  1 3  billion,  or  about  4%  of  the  total  defense  budget  ^ 

After  WW  II  the  US  entered  a  new  era  in  its  national  defense 
policy  For  the  first  time,  we  did  not  demobilize  our  forces  to 
pre-war  levels,  and  after  the  Korean  war^  we  m,a!ntained  substantia! 
forces  in  various  parts  of  the  world  Since  these  overseas 
deployments  were  seen  as  a  te.mporarv  stop-gap  measure  to  nelp  our 
allies  until  they  could  recover  from  the  war  and  then  defend 
themselves,  facilities  for  both  uS-based  forces  and  ov'^rseas  forces 


were  maintained  in  a  piecemeal.  year-Py-year  manner  which,  over 
time,  led  to  a  widespread  and  serious  deterioration  of  rrulitary 


’acilities  around  tne  gicoe  Pari  of  the  Peagan  '■edacy  nae  oeen  a 
f o." 'Hlfi  1 1 1  r-.n  tnaf  our  Paroe  oeacefirne  f''’'rr*s  were  a  r''''r'ai 
of  national  defense,  and  that  if  we  were  serious  aoout  deterrence,  we 
needed  to  fund  a  cornpren.ensive  '^ons*'rur!’!on  ior''’’drarn  for  huPd'^'d  an'"* 
maintaining  the  reouired  facriities. 

The  scale  and  scope  of  this  rnditary  construction  proqram  is 
unprecedented  during  peacetime.  Yet  iTnii'’arv  construe*' ion 
represents  only  about  3  to  4  percent  of  the  total  construction  in  the 
US,  Given  the  size  and  elasticity  of  the  US  construction  industry 
there  has  been  no  problem  in  accorripiishincj  this  work  The  military  is 
concerned,  however,  with  finding  new  and  innovative  ways  to  repair 
and  maintain  its  existing  physical  infrastructure  at  reduced  costs 
This  will  become  even  more  important  as  defense  budgets  will  be 
trimmed  in  the  future. 


Like  the  national  infrastructure  crisis,  deterioration  of  the 
military's  infrastructure  will  have  serious  readiness  implications. 
Failure  to  adequately  address  these  problems  will  also  indicate  a  lack 
of  national  will.  Thus,  it  is  important  that  the  military  work  with 
the  construction  industry  to  develop  and  implement  new  methods  and 
technologies  to  repair  and  maintain  the  infrastructure  in  more  cost 
effective  ways  Currently,  this  is  a  major  shortfall  where  military 
needs  are  not  heing  adequately  met  by  the  US  construction  industry. 


Ti^e  Tf'jman  Doctrine  expressed  a  US  policy  of  "containing 
Communism'  Through  a  series  of  treaties  and  military  alliances,  the 
US  committed  itself  to  assist  and  defend  many  nations  around  the 


weld.  Protecting  our  world-wide  interests  against  the  Communist 
threat  required  a  glohal  military  strategy.  Fundamental  to  our 
strateqy  was  a  compination  of  forward  deployed  forces  to  vital  areas 
of  interest  such  as  Europe  and  Japan,  and  the  ability  to  project 
military  power  to  other  threatened  areas  of  the  world 

The  construction  industry  has  played  a  key  role  in  building  the 


infrasturucture  which  enables  the  US  to  oroject  its  military  power- 
starting  with  the  nations  internal  transDortaticn  and  military 
infrastructure  and  extending  around  the  world  through  a  vast  network 
of  airbases,  sea  ports,  and  supply  bases,  the  US  has  much  of  the 
physical  infrastructure  in  place  to  project  and  sustain  its  military 
forces  around  the  globe. 

The  construction  of  these  facilities  has  contributed  to 


dete''rence  by  adding  to  our  military  capabilities  and  by  indicating 
national  will, 


From  port  construction  in  Vietnam  to  the  new  forward  naval 
base  at  Diego  Garcia,  the  US  construction  industry  has  responded  to 
the  demand  for  strategically  important  US  facilities  around  the 
world  Although  the  US  construction  industry  has  lost  a  large  portion 
of  the  international  construction  market  to  foreign  competitors, 


fhura  13  pQ  Ippirpt'inn  iny  !V‘^  ''’np5'.r  ''f'! 

Afiienca?  aoMi'y  :o  construct  strategicaily  impor':3nt  facilities 
Curing  oesce  i^irie. 

3.3.3  Industrial  Capability 

Stalin  said  that  WW  li  was  won  in  Detroit  --  not  on  the 
battlefields  as  both  Germany  and  Japan  discovered,  they  had 
awakened  a  sleeping  giant  whose  industrial  capabilities  surpassed 
anything  that  the  v/orld  nad  ever  known  in  fact,  America's  industrial 
capacity  enabled  the  US  to  develop  a  military  colossus  the  likes  of 
which  the  v/orld  had  never  seen. 

Our  adversaries  keep  a  close  v/atch  on  US  :--dustrial  capability 
They  are  fully  av/are  of  the  important  role  that  tne  construction 
industry  plays  in  building  and  maintaining  a  strong  economy  and 
viable  industrial  base.  The  construction  of  industrial  plants  and 
infrastructure  adds  to  our  national  capabilities  and  also 
demonstrates  our  will  to  maintain  our  national  industrial  capacity 

As  national  construction  expenditures  decrease  relative  to  our 
6NP  (from  about  12  percent  twenty  years  ago,  to  about  8  percent 
today),  and  our  national  infrastructure  continues  to  deteriorate  faster 
than  it  is  repaired,  our  adversaries  might  view  this  as  a  decline  in  our 
overall  capability  and  an  indication  that  our  national  will  has 
declined.  Although  this  idea  has  military  implications,  it  is 
fundamentally  an  economic  and  political  issue  Yet,  most  experts  and 


leaders  believe  that  the  fo'.jndation  of  our  mil"; ary  power 
our  ihdu'frial  and  'Economic  strenqth.  Tnev  ;arque  that  true  oationa! 


power  comes  from  and  depends  upon  a 
industrial  base 


strong,  healthy  economy  and 


3.3.4  Construction  Reouirements  for  Deterrence 


i-iQ\A_/  ’'nijoh  gifijnca  ic  eoough"^  This  ''"‘esfion  has  p-^q‘^q  and  b‘^‘^''' 

0‘^pat‘^d  "'■'r  f  '.A/ci  rurifi  !r  !<ic  Snma  a-.-r^Ai'rc  u/a  cnt^nra  fr'ii"' 

much  on  defense  and  that  we  could  adequately  deter  any  threat  to  our 
national  interests  with  far  less  military  spending  Others  argue  that 
we  are  not  strong  enough  and  that  unless  we  spend  more  on  defense, 
we  w  1 1 1  inv  1  te  aggress  ion. 

Clearly,  expert  opinion  is  divided,  and  it  is  not  within  the  scope 


of  this  paper  to  enter  that  debate  it  is  safe  to  say  however,  that 
given  the  global  nature  of  our  interests,  and  our  declared  resolve  to 
defend  these  interests,  construction  plays  a  vital  role. 

How  much  construction  is  required  for  deterrence'?  Again,  this 
depends  upon  the  answer  to  "how  much  defense  is  enough"?"  Given  that 
answer  (which  I  will  not  attempt  to  address),  we  can  say  that  we 
need  as  much  construction  as  is  necessary  to  assure  that  we  have  the 
infrastructure  to  project  and  sustain  our  forces,  and  therefore  make 
the  potential  use  of  our  military  power  a  credible  threat  to  our 


3.3.5  Peacetime  Military  Construction  Budget 
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can  understand  its  need  for  constructed  facilities  it  is  useful, 
however,  to  gam  an  appreciation  for  the  magnitude  of  DOD’s  real 
estate  and  property  Within  the  US  alone,  DOD  controls  24, 192,253 


acres  for  its  own  use  This  is  an  area  more  man  three  times  the  size 
of  Belgium,  or  approximately  eaual  to  me  combined  acreage  of 
Connecticut,  Rhode  island,  Massachusetts,  Vermont  and  Mew 
Hampshire,  with  enough  room  left  over  for  two  Delawares.  Couhtlng 


ohly  barracks  ahd  depots  of  sighificaht  size,  full-scale  military 
bases,  defehse  laboratories,  arsenals,  office  complexes  and  ranges, 
DOD  controls  91 1  properties  within  the  US,  25  in  overseas 
territories  and  334  in  twenty-one  foreign  countries  ®  Among  these, 
DOD  has  more  than  400,000  housing  units,  which  is  more  than  tv/ice 
the  number  of  public  housing  units  in  New  York  City;  as  well  as  the 
largest  school  and  medical  systems  in  the  world/^ 

Beginning  late  in  the  Carter  Administration,  there  has  been  a 
military  construction  buildup  that  is  unprecedented  in  peacetime  ® 


Partly  to  recover  from  years  of  budgetary  neglect,  and  partly  due  to  a 
massive  re-arming  of  the  forces,  the  military  construction  budget  has 
more  than  quadrupled  in  the  past  decade.  The  projects  range  from 
exotic  missile  basing  systems  to  rennovating  run-down  maintenance 
facilities,  to  single  family  houses  to  accomodate  the  substantial 
increase  in  military  family  members  due  to  the  all-volunteer  force. 
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There  are  four  components  of  the  military  construction 
program  They  are- 

the  Military  Construction  Appropriation  Act  These 
congressional !y  approved  projects  include  all  new  military 
construction  valued  at  more  than  Si  million,  except  family  housing. 

*  Family  Housing.  This  includes  the  construction  of  new  housing 
and  the  rennovation  of  existing  housing. 


V  I  V  w  •  '  >1. 


*  Operations  and  Maintenance  fO&M)  Roughly  15  to  20  p 
of  the  entire  military  operating  budget  is  devoted  to  maintaining  and 
repairing  existing  facilities. 


*  Civil  Works  under  the  Energy  and  Water  Resources  Act,  the 
Army  Corps  of  Engineers  is  responsible  for  all  projects  involving  the 
nation's  inland  waterways  or  flood  control  Although  the  military  is 
responsible  for  these  projects,  the  funding  is  not  part  of  the  miilitary 
budget. 


Simply  stated,  the  military  construction  budget  is  huge;  and 
like  construction  everywhere,  military  construction  is  cyclical  in 
nature.  Yet,  even  at  its  low  ebb  in  the  mid  !970's.  DOD  constructed 
about  $1  billion  worth  of  new  facilities  annually  Since  1961,  new 
construction  has  consumed  roughly  two  percent  of  the  defense  budget 
However  when  one  considers  the  Family  Housing  program,  and  the 
portion  of  the  Operations  and  Maintenance  budget  that  is  devoted  to 
rehabilitating  and  maintaining  constructed  facilities,  the  percentage 


45 


of  the  total  defense  oudget  devoted  to  replacing  or  modernizing 

.-N 

MhcniQte  I'acilities  rises  to  about  7  percent.'^ 

To  place  the  military  construction  budget  in  perspective,  !  v.'iii 

rfticmhft  ir  in  ho*’h  ■sf^cnlniirp  -anrt  ralcitu/£>  civo 


Table3.1  DOD  APPROPRIATIONS^*^  fin  mnllions  of  constant  FY 
83  dollars,  numbers  may  not  ado  to  totals  due  to  rounding) 


CV  r.d 

FY  85 

FY56 

FY  87 

FY  8$ 

i'lil  Construction 

5.157 

5. 1 03 

5.668 

5,320 

6.599 

Family  Housing 

:',097 

3,153 

2,987 

3,236 

om 

/9,4o  j> 

84.420 

6 1 ,296 

33,425 

86.563 

fill  Pens 

7c:  7->i 

t  ^  * 

70  qOQ 

77,143 

7Q  70Q 

t  V  ;  V  V 

Procurement 

97,918 

106.678 

98,698 

87.935 

83.974 

RDT&E 

Soecial  Foreign 

30,595 

34,549 

36,046 

35,354 

43,749 

Curency  Program 

3 

10 

■*' 

4 

- 

Revolving  5.Mqt  Funds 
Trust  Funds,  Receipts 

3,149 

5.587 

5,586 

673 

1,201 

^  Donations 

-768 

-491 

-111 

-698 

..-726 

TOTALS 

293,383 

315,331 

302,094 

294,397 

303,295 

Although  not  a  part  of  the  DOD  budget,  management  of  the 
nation  s  Civil  works  projects  adds  about  another  $'5  billion  per  year  to 
the  total  amount  of  construction  under  military  supervision 
Altogether,  military  civil  engineers  manage  a  construction  program 
that  15  roughly  equal  in  dollar  terms  to  the  entire  DOD  aircraft 
procurement  program  in  any  given  year  ' ' 

Compared  to  some  of  tne  v^/eil  know.n  weapons  systems, 
construction  also  holds  its  own 
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Fable  5  ?  rONSTRUCFION  VERSUS  WEAPONS'  -  un  nillion^  hr 

03  'jOlidrs) 


r\/  Q r\/ 

r  r  o  /  r  r  oo 


K  ivy  1  r'  1  f  r” 

MA  1  ll  vOlLC 

*  r 

1  .u 

1 

t 

rRlDENT  bUBMARiNE 

!  A 

I  4 

GDI 

3.9 

r;  ^ 

MIL  CONSTRUCTION  &  EAMILY  HOUSING 

8.6 

lO.l 

(doc5  not  iociudo  OP  Civil  Wop'ks) 


This  coiistnj'.t  on  outi.sv  ts  also  huge  wtsen  compared  to  the 
Lapitai  irivestments  of  some  of  our  corporate  qiants.  DOD  normally 
invests  rnoi  e  m  (.'.instruction  alone  Uiun  General  Motors  or  iBM  exoerid 
on  total  capital  mvestrnerit  (real  estate,  plant  and  eduipment 
combined,)' - 

DOD's  construction  expenditures  also  exceed  the  construction 
contracts  of  the  world's  largest  construction  contractors.'*^ 

As  large  as  the  Defense  construction  program  is  ,  it  is  small  in 
comparison  to  the  industry  as  a  whole.  The  portion  of  new  military 
construction  which  takes  place  in  the  US  comprises  less  than  I  5 
pel  cent  of  the  nation's  total  new  construction,  and  less  that  2.5 
percent  of  the  nation's  new,  non-residential  construction. (Note: 
approximately  twenty  to  thirty  percent  of  DOD's  construction  occurs 
overseas,  which  reduces  the  impact  on  the  US  construction  industry  ) 
Unlike  the  impact  that  defense  procurement  has  on  some 
industries,  DOD  cannot  be  considered  a  "development  banker" 
regarding  the  US  coristruction  industry  Given  the  size,  diversity  and 
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:r3gment3tion  of  tne  o^cusrry,  ooone  --  not  even  DOD  --  oeen  ao'e 

fA  uvcirf  OTj'  h  !t'V‘^r3Q6  pOWf^P  OP  tp'^  IPOUStTV 

Fip^liy  if  IS  3lso  infornr!3t  1  to  3r!3!yzo  now  Oofons'^ 


P'j'jgot  IS  oiviSod  up  smopQ  tno  sorv'''os  wnst  pormn^’SQo  d  th'^ip 

niirmptc  thuw'  avoonvi  .'in  rnnctri  it' t  inn-  ^.r.^ira  rruntctrA/  cnanrlc  itc 

^  wt  t.  ..  I  •  ^  ^  ‘  ^  >  t  I  I  ^  'wt  «  •  W  ■-  i  N.  •  ./  •  >  I  ♦•»■»••.  ‘  ■  t  1  1  .  »  .  ^  I  fi-'  1  I  \.4  ^ 

oonstroction  doMsrs  deograpmcsHy;  snd  on  whicn  fonctionsl  aress  it 
cnfintis  tpos*^  dolfaP' 


Table  3.3  DOD  BUDGET  BY  COMPONENT  and  PERCENTAGE'^ 


F Y  35 

FY  36 

n\/  r.  -? 

r  r  0 . 

FY  38 

Army 

32,446 

26% 

78,9)  1 
26% 

78,037 

27% 

30,102 

26% 

Navy 

108,754 

“7  Afp 

JH/i 

1 03, 1 05 

-7  AfT7 

JH/0 

99,598 

P  4fl7 

J-H/o 

102,343 

34% 

Air  Force 

108,333 

34% 

101,322 

34% 

97,926 

33% 

100,437 

J  J  0 

ripf  Agpnrip<;/ 

'65D/JC5/otner 

1  s  79a 
’  5% 

18,Y56 

.‘TJ 

O.o 

18,812 
/-  m 

O/o 

20. *^12 
-?(r> 

.  Oo 

TOTAL 

315,331 

302,094 

294,397 

303,295 

Table  3.4  MILCON  FUNDING/PERCENTAGE  of  COMPONENT' 


BUDGET  (in 

1  1  ]  1  AAO 

1  1  »  1  1  1  1  V »  » 

aF  /^All'^rAi 
V  •  ^  V  «  '  ■.*i  .J  f 

FY  85 

FY  36 

cy  Q-7 

1  I  / 

FY  38 

Army 

2925 

24S;0 

2355 

3154 

3.P% 

cm 

3.7% 

3.9% 

Navv 

2 1 92 

2229 

^'■J  t  ! 

2641 

» 0 

O  '  P 

't  1  7? 

1  .'0 

2.6% 

Air  Force 

2457 

2350 

1 

—  1 

2426 

Z  j'o 

2  3% 

2  \?o 

2.4% 

uef  Acencies/O 

50/  350 

598 

i  253 

1894 

JCS/o'ther 

--  '.j 

T  T.J7 

f.  Q  V- 

-J  /o 

no  r>  T  A  t"  ^  1 

w  L/  1  J  u  u  1 

3424 

6026 

3266 

10115 

2.7% 

2.6% 

2  8% 

3.3% 

Of  the  three  services,  the  Army  receives  the  smallest  share  of 
the  hudget,  Dut  spehds  Doth  the  greatest  aosolute  amount  and 
percentage  share  of  its  resources  on  construction  There  are  many 
reasons  for  this  First,  the  Army  has  more  people  and  installations 
than  do  the  other  services  Second,  Army  facilities  were  in  greater 
need  of  replacement  and  rennovation  than  were  those  of  the  other 
services  Finally,  much  of  the  construction  Pudget  in  the  lOSO's  was 
for  overseas  bases,  which  are  dominated  by  the  Army 
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Table  3.5  MILCON  BY  GEOGRAPHIC  AREA 


FY  §5 

FY  86 

FY  87 

US 

7Q 

»  V 

~n 

t  t 

78 

Europe 

1 1 

14 

12 

Other 

1 1 

9 

10 

Table  3.6  FY  88/89  MILCON  ALLOCATION  BY  FUCTIONAL  AREA 

(m  mil  S:)'9 


Operation  and  Training  1749/1760 

Maintenance  Produciion  790/ 1 025 

R8.D  306/273 

Supply  Admin  677/630 

^edical/Community/Troop  Housing  1054/1239 

National  Guard  &  Reserves  1 478/ 1 476 

Family  Housing  Construction  Support  3483/3679 

Other  '  1478/1476 


In  summary,  construction  plays  a  crucial  role  in  national 
defense.  Most  of  the  military's  peacetime  construction  requirements 
are  part  of  the  deterrence  mission.  They  serve  the  dual  mission  of 
insuring  that  the  US  is  prepared  for  war.  and  if  necessary,  to  fight 
and  win.  These  facilities  are  needed  to  support  personnel,  material 
and  logistical  requirements,  and  are  characterized  Dy  them  diversity, 
long  life  cycle,  and  great  dispersion  throughout  the  world  Generally, 
these  facilities  are  typical  of  those  found  in  any  town  or  city  They 
include  roads,  sewage  and  utility  lines,  schools,  offices,  warehouses, 
and  many  more  Like  the  rest  of  the  nation,  much  of  DOD's  physical 
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plant  and  infrastruct'jre  :s  old  and  decaying  as  car*',  -.a  'f.s  eiTort  {■ 
mod'^rni "^e  DCD  ^'ac  ‘^mcarked  on  a  massive  C’ro'’'''^m  *'-■ 

facilities  in  order  to  obtain  rnaximunn  performance  from  its 
eqcipment,  and  enhance  tne  morale  of  its  people  Given  us  other 
oriorities  and  fiscal  constraints,  ODD  is  -frivoq  ’'o  ge^  '■he  most 
possible  const roct ion  for  tne  dollar  Sine®  these  regpirem.ents  are 
desioned  and  boilt  ny  or'vate  contractors,  SOD  '’®al’Z‘^s  ^nat  a  m^r® 
productiye  constrijction  industry  is  in  tneir  best  int®rests  ^  ife 
civilian  construction,  tne  nature  of  these  peacetime  requirements 
emphasizes  economncs,  permanence  and  durability 


3.4  Conventional  War 

Should  deterrence  fail,  and  aggressors  launch  a  conventional 
attack  against  US  forces  or  allies,  we  would  be  drawn  into  a 
conventional  conflict  Since  the  advent  of  nuclear  weapons,  military 
planners  have  theorized  that  a  conventional  war  would  be  of  snort 
duration  since  it  would  inevitably  escalate  into  a  nuclear  war  within 
a  few  weeks  This  thinking  led  strategic  planners  to  think  of 
conventional  war  as  a  snort,  violent,  "come-as-you-are'  war  in  which 
neither  side  would  have  the  time  or  opportunity  to  mobilize  its 
national  resources  in  order  to  fight  a  sustained,  WW  ll  type  of 
conflict. 

Recent  events  however,  have  led  American  planners  to  revise 
their  thinking  in  this  arena  There  is  strong  evidence  in  Soviet  force 
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ffTMCture  and  defense  spending  ro  believe  tnat  -r^v  consider  a  f'jii 
■■iruy of'iT  1  ]  v./yar  fjf  fho  \/\/'w  !i  f'/De,  feas'-Die  and  '.Vif'daD’e 

j i-\  ,;-jurur^  2nd  if  necessary  successfully  wade  a  large  "Caie 


r ■j.n^upit' ] Q.n^!  wap,  ’.ve  musf  pTepare  our*“lves  af  ‘^very 


l£iv/ci1  Anair\ 


construe^ inn  plays  a  enf  I'^al  rob 


3.4.1  nobilization  for  War 

A  ronvenr lona!  ‘.var  would  reouire  me  mobilization  of  American 
r^^sources  Histor’cally,  tbe  nation  has  had  relatively  little  difficulty 
in  raising  the  reo, uisi’’e  oaanpower  The  major  constraint  has  been  in 
adequately  equipping  the  force,  in  mobilizing  our  industrial  base  to 
produce  the  materiel  and  equipment  needed  for  war,  construction  has 


been  and  will  contmue  to  be,  the  "pacing  item",  or  major  constraint  on 
industrial  mobilization 

Figure  3  2  illustrates  the  magnitude  and  importance  of 
construction  as  a  pacing  item  in  mobilization.  Notice  that  the 
construction  effort  peaked  prior  to  the  total  defense  buildup.  World 


Wars  I  and  II  were  "Total  Mobilizations",  where  the  reserve 
components  and  individual  replacements  were  called  up,  and 
additional  units  were  created  The  Korean  War  was  a  "Full 


Mobilization",  where  the  reserves  and  individual  replacements  were 
called  up,  but  no  new  units  were  created.  The  Vietnam  War  does  not 
appear,  because  the  nation  did  not  mobilize.^' 


C" 


i:  IS  expectec  inat  rnoDiitzation  constructicn  r-ep'’;re'-':ents 

thci  tipQt  ffiQp.fn  ’■'.'■'I'  *'ha  Army  3lonp  wii!  Df*  Qrp.'it’f'r  tnsp  S2  b  1 ! ! ! ■^.' n  bZ''! 
ifi  t-h0  2^  months  mono  th^n  $40  otilinn  Tho  totsi  .srnount  ot 
mniit^ry  moDi'nzbtion  ronstruction  'Jurmci  ’^h^  first  v'^sr  wiO  Dn  '^rom 
[two  tn  fifttion  firpac  thA  ppscotimn  military  '^'nnstr'jrt ]''’n  workiosd 
or  on  the  order  of  $65  •  o  S 1 05  billion  in  1 942.  the  Army  Corps  of 
Engineers  elone  placed  more  tnan  .$65  pillion  worth  of  construction  in 
!  '^35  dollars  .and  ttm  entire  military  more  than  S  iOO  billion 

The  work  will  include  expansion  of  existing  military  oases  ana 
training  areas  to  accomodate  the  massive  and  rapid  influx  of 
rACAr\/]ctQ  31^0  new  recruits;  the  upgrade  and  expansion  of  critical 
transportation  links,  including  railroads,  ports,  airfields,  and  roads; 
and  the  expansion,  upgrade  and  construction  of  a  wide  variety  of 
industrial  plants  needed  to  produce  war  materiel  and  equipment. 


During  mobilization,  the  nation  will  rely  on  the  US  construction 
industry  to  design  and  execute  virtually  all  of  this  construction 
Figure  3.3  illustrates  defense  construction  as  a  percentage  of  total 
US  construction  from  1915  to  1975.  Given  the  more  than  $300  billion 


per  year  volume  of  our  construction  mdustrv  and  its  amazing 
versatility  and  flexibilty,  it  appears  that  the  capability  to  respond  to 
a  mobilization  exists.  The  projected  construction  placement  of  $65 
to  $195  billion  v/ould  represent  between  twenty  and  sixty  percent  of 
total  US  construction.  The  major  problems  lie  in  coordinating  and 
managing  the  labor  and  materials  involved  in  such  a  vast  effort. 


Figure  3.3 

DEFENSE  DEMANDS  ON  THE  CONSTRUCTION  INDUSTRY 


DEFENSE  CONSTRUCTION  IN  CONUS 

AS  A  PERCENTAGE  OF  THE  TOTAL  VALUE  OF  US  CONSTRUCTION  PLACED  BY  YEAR 
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During  ww  !l,  our  military  strategy  depended  in  large  par»;  on 
transporting  the  necessary  forces  to  tne  theatres  of  operation  Tnis 
involved  fighting  for  and  capturmg  staging  areas,  from  which,  the 
forces  could  go  fight  the  war.  Much  of  this  proplern  has  Deeh  solved 
for  ahy  future  conventional  war.  We  currently  have  forces  stationed 
in  the  two  major  theaters  of  operation  and  nave  chains  of  logistical 
and  supply  oases  (known  as  "lines  of  corr'rnunication"  or  LOG'S)  that 
stretch  from  the  Continental  US  'CONUS)  across  the  oceans  to  the 
respective  theatres 


Nonetheless,  construction  will  play  a  vital  role  in  conventional 
strategy  Soviet  strategists  realize  that  if  they  can  cut  the  LOC's 
from  the  US  to  the  Theatre  of  Operations  (TO's)  they  can  prevent  US 
reinforcement,  which  will  virtually  guarentee  Soviet  victory  Along 
with  naval  and  air  attacks  aimed  at  our  sea  and  air  bridges  to  the 
TO's,  the  Soviets  will  attempt  to  destroy  key  transportation  and 
logistical  links  such  as  seaports,  airbases,  airports,  railroads,  roads 
and  bridges  Construction  efforts  to  repair  war-damaged  facilities 
and  construct  alternates  will  be  extensive,  on-going  and  absolutely 
critical  to  the  success  of  US  efforts. 


Although  exact  amounts  and  types  of  construction  are 
impossible  to  forecast,  US  and  allied  construction  planners  in  the 
TO's  are  currently  identifying  probable  construction  requirements 
Data  on  gross  dollar  amounts  of  constructloon  are  unavailable  at  this 
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Itno'jqh  It  IS  safe  to  estimate  that  there  ’.v’!!  te 


!  S  '-j !  V 


afv. 


■vjsfameo  c.'omD  oarriage  to  virtually  all  important  air,  land  and  sea 
transportation  links  Construction  efforts  will  be  especially  crucial 
during  the  early  reinforcement  stages  of  the  war  when  the  Soviets 
will  he  striving  for  a  ouick.  knock-out  victory  Construction 
resources  and  capaoilities,  v/hich  will  be  provided  almost  exclusively 


h,y  hQct  nation  s  civilian  construction  industry  and  allied  troop 
construction  units  w'l!  undouotedly  he  str*^'’'’r'‘^d  too  tnin  Pe  grO'''^!v 
over-worked  and  under  'ntense  time  pressure  to  reopen  vital 

f  an  ]  ]  I  ♦■  ]  *5 


!t  IS  extremely  important  that  gross  construction  requirements 
Pe  calculated  so  that  plans  can  De  made  for  adecuate  construction 
resources  and  capaDilities  to  be  on  hand  when  needed.  These 
estimates  are  underway. 


3.4  3  Conventional  Tactics 

Given  the  overwhelming  conventional  superior’ tv  of  Communist 
forces  in  terms  of  personnel  and  equipment  ratios,  comPat  engineers 
will  play  an  especially  critical  role  as  'combat  multipliers"  This 
means  that  successful  combat  engineer  efforts  will  in  effect 
multiply  the  combat  power  of  the  "killers"  (le  the  infantry,  Armor  and 
Artillery) 

Given  the  overlapping  nature  of  offensive  and  defensive  tactics 
with  offensive  and  defensive  strategies,  it  is  best  to  describe  the 


ro!0  of  comDst  'n  cjsntfnc  nii'~— of 

■'on '.tr'jct ' 'n  co!'iV‘^!''.tion3l  C3Ct!''S  ^■3*  (lOt  ccns!c!0r3D'v' 

sinco  ^0.0  of  f!O0  Roroisp.s  it  '.tiii  f3!!s  ■ni’o  four  Dro3d  3003'- 
enn3nc!ng  tn0  mobility  3nd  survivability  of  fnenaW  forces, 


denying  nioioility  to  enemy  forces  (countermobility);  and 
performing  general  construction  tasks.  Examples  of  each  mission 

■::>rp  Itct-ocf  hpiCM*/  ! I'l  S  7 

I  V  •  I  J  s.  V  S.#  I  •  f  <  ‘  ‘  tw'  «  V 


Table  3.7  ROLE  of  the  COMBAT  ENGINEER 


Mobility 

^construct  bypasses  around  enemy  obstacles 
"^construct  nasty  roads 
^construct  bridges  to  cross  rivers  and  gaps 
""  ^clear  enemy  obstacles 

Countermobility 

*construct  obstacles  to  slow,  block  or  canahze  the  enemy 
"^destroy  roads  and  bridges  to  deny  enemy  mobility 

Survivability 

*constf'uct  fortifications,  defilades  and  systems  to  minimize  o'" 
deny  the  affects  of  enerny  fire 

General  Construction 

^construct,  repair  and  maintain  supply  routes  to  the  forward 
fighting  forces 

^construct,  repair  and  maintain  airbases  and  forward  airstrips 
^construct,  repair  and  maintain  medical  facilities 
^construct,  repair  and  maintain  fuel  storage  sites  and  pipelines 


3.5  Total/Nuclear  War 

Although  nuclear  war  is  the  least  likely  scenario  facing  uS 
military  plar.ners,  it  would  be  by  far  the  most  damaging  to  vital  US 


interests  Only  nuclear  war  senously  rnreatens  vi^al  inter-' a  witnin 

I  I  V  S.'  N.'  .  .  .  .  '  I  V  I 


Protection  against  nuclear  attack.,  and  recovery  from  the 
destruction  of  an  attack,  are  tr.e  two  inaior  aspects  of  nuclear 
conflict  in  wnich  construction  pl.ays  a  major  role 

in  fh0  first  area,  the  construction  industry  desidns  and  Duilds 
prniort'o  infprwjoij  "harden  -ei'^cteo  '^acilities  from  the  effects  cf 
nuclear  ai'tack  Such  fa'''l;tms  may  'n''lude  missile  silcs  kmy 
military  facilities,  selected  governmental  command  and  control 
centers,  and  selected  civil  defense  projects,  designed  to  house  and 

nrorp^'l"  i  i-inc  nt'  fha  MS  r.Ai'ji  0 -sf  ii'ip 


During  peacetime,  the  industry  has  responded  to  this  need  in 
the  same  way  they  nave  responded  to  any  other  type  of  project.  Given 
the  specifications  and  funding,  they  can  get  the  joD  done,  A  problem 


may  arise  however,  at  the  time  of  impending  crisis,  when  tne 
government  suddenly  decides  it  should  construct  ail  of  the  civil 
defense  projects  which  it  has  neglected  for  so  many  years  if  such  a 


crash  program  occurs,  there  will  be  a  problem  allocating  scarce 
resources  to  so  many  worthwhile  projects  which  all  have  a  schedule 
of  "immediate". 


How  much  should  we  spend  to  construct  facilities  to  protect 
ourselves  against  a  potential  nuclear  attack'?  During  the  !950's,  our 
leaders  felt  that  this  was  an  important  priority  and  they  allocated 
considerable  resources  Today  the  opinion  is  divided  and  we  spend 
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relatively  little  on  tnis  aspect  of  civ]!  '.:efen'?^e  How  .'n'jrn 

-.•'.p'Zfri  ir  r  iMi"!  |  ranijiporj  iq  PyPO  t  P.0 1 1 '"3 1  OOe'-tlOn  WhlCn  ''!eS‘^rV‘^S 

rietailea  attention  from  our  miliary  systenas  analysts 

Thf>  ciirpjpil  f'Ala  p.t  Tj-jii  r  riptc  Tri  ;i' ^  !  pn  ''''a'i'-try  .‘."'alO  0*^  'P  '’’'y 

Qf'  Oleaster  relief  if  ^n.e  US  is  a'’'’ac!''‘^c!  tne  '■.v!c!‘^'-pr‘^3'3  ano 
massive  destruction  would  be  somewr.at  life  the  natural  disaster'^ 


no  nurriranes  f;''''’''!s  ‘^ai ’’hQuafes  '  •  whom  occur  al'rost  ^v“'v 
year  in  the  US  Tn^  scale  and  scope  of  a  nuclear  attack  //ould  dwar: 
any  natural  disaster  which  this  nauon  or  any  other  would  nave  ever 
witnessed  Nevertneless,  fhe  construction  industry  in  its  nighly 
decentralized  miode,  would  De  the  key  actor  in  clearing  debris, 
repairing  and  reconstructing  essential  utilities  and  facilities,  and 
restoring  some  semblance  of  an  organized  society 

Given  the  massive  destruction  and  death  inherent  in  such  an 


attack,  the  US  as  we  know  it,  with  a  centralized  federal  government, 
would  probably  cease  to  function.  Since  all  nuclear  scenarios  are 
based  on  extremely  hypothetical  assumptions,  there  ’S  '^o  reliable 
estimate  of  the  amount  of  construction  required  it  is  understood 
however,  that  construction  and  repair  of  every  conceivable  type  would 
be  needed  on  an  unprecedented  scale 


3.6  Low  Intensity  Conflict  (LIC) 

Lie  IS  3  relatively  new  nam.e  for  a  concept  of  warfare  that  has 
been  with  us  for  a  long  time  First  articulated  under  the  heading  of 


'flexible  response'  unoer  ^ne  Kennedy  administration,  LiC 
a tv' rii n .v« ; a ■  j  n'!!  '’^  ^ry  operat lons  tPat  fa!!  snort  of  nuci'^ar  or 


'arge-scaie  rooventionai  war  it  can  range  from  fighting  terrorism  to 
fighting  --  or  S'jpport!'''d  --  insurrections,  small  interventions  lie 
Grenada),  orusn-fire  wars.  guerriHa  operations,  and  "smail  wars", 
such  as  Korea  and  Vietnam  For  simplicity's  sake,  l  will  focus  my 
analysis  on  ihe  two  polar  ends  of  LIC  --  terrorism  and  small  wars. 

Terrorism  has  Pecome  an  everyday  fact  of  life  in  many 
countries  around  tne  woi'ld  Like  other  forms  of  warfare,  it  is  a 


violent  extension  of  politics  Unfortunately,  terrorists  usually  attack 
non-mi! itary  targets,  ana  are  extremely  difficult  to  engage  in  a  face 
to  face  military  confrontation. 


The  US  has  a  comprehensive  strategy  to  combat  terrorism 
around  the  world  and  construction  plays  a  key  role  First,  US 
contractors  and  designers  are  working  closely  with  the  military,  the 
CIA  and  the  State  Department  to  harden  existing  US  embassies, 
compounds  and  military  bases  around  the  world.  Second,  they  are 


designing  and  constructing  "physically  secure"  facilities 


in  which 


security  is  an  important  design  criteria 

Since  terrorism  is  an  ongoing  form  of  war  m  which  the  US  is  a 
major  combatant,  there  is  considerable  effort  ana  funding  for  this 
construction  Many  new  and  innovative  techniques  and  technologies 
have  been  developed  in  military  and  civilian  construction  labs,  and 


used  to  make  facilities  more  secure  Innovative  construction  nas  and 


•vili  continue  to  make  a  significant  contnoution  to  fignting  terromsm 
^ow  much  construction  is  needed  to  fight  terrorists'^  Again, 
■ihere  is  no  "right"  ans'Amr  to  this  question  Clearly,  we  should  devote 


r‘^so'jr''‘?s  to  ^f  tort  D'jt  iTi'jch"  suDjoct  OoD3to 


fought  in  t 


second  major  type  of  LiC  are  "smal!  wars"  The  US  has 
wo  extreoiely  Dloody  and  controversial  small  wars  since 


ww  ii  Given  our  gloha!  interests  and  the  large  numDer  of  guerilla 
wars,  ihsurr-fctions,  and  revolutions  going  on,  in  the  world,  many 
ritifapca  analysts  vi^w  trm'^e  "orush'fire  'v/ars  as  our  most  likely 


type  of  militrry  conflict,  and  the  one  for  which  v/e  should  most 
thoroughly  prepare.  They  cite  the  Carter  Doctrine,  in  which  former 


President  Jimimy  Carter  declared  that  the  US  was  prepared  to  go  to 
war  if  ’:he  Soviet  Union  tried  to  take  over  any  of  the  Persian  Gulf 
States  Other  experts  argue  that  under  the  Nixon  and  Reagan 
Doctrines,  the  US  would  not  send  in  American  troops,  but  rather  would 


only  assist  local  forces  in  fighting  the  war 

Depending  upon  the  location,  intensity  and  scope  of  such  a  war, 
construction  could  play  a  major  role  The  Vietnam  vyar  provides  an 
excellent  potential  scenario  for  consideration  initially,  tne  US 
provided  only  advisors  to  assist  South  Vietnamese  forces  in  fighting 
what  was  largely  a  guerrilla  war  Later,  as  North  Vietnam  began 
sending  large  units  of  regular  army  forces  into  the  South,  the  US 
suddenly  became  involved  m,  a  Korean  war-like  scenario  in  which 
conventional  US  forces  fought  another  conventional  force  in  a  Dloody, 


limited  and  protracted  war 


if"  rhii  I  m  i!'!v<')ived  iH  apiOtnef'  Vi etnani"  1  ir e  confl!'''*” 


■nere  will  addin  Pe  some  fundamental  construction  issues  whicn  will 
nave  a  critical  imipact  on  the  conduct  of  the  war  First,  if  the  US 
decides  to  commit  its  conventional  forces  to  fight  a  sustained  w'ar 
(le  longer  than  6  months)  in  a  remote,  under-developed  region  of  the 


world  (le  Latin  America,  tne  Mid-Fast, 


C;)cr  A'::r;»  Afrw'^*  or,-  i 
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It  might  again  reguire  a  massive  infrastructure  construction  program! 
as  witnessed  in  Vietnam  Second,  the  majority  of  US  construction 
troops  are  in  the  Reserves  The  President  will  again  face  the 
agonizing  political  dilemma  faced  oy  President  Johnson  --  whether  or 
not  to  moDilize  the  Reserves^  Third,  even,  if  the  Reserves  are 
mobilized,  the  military  might  to  a  considerable  extent  rely  on  the  US 
construction  industry  —  or  the  contractors  of  foreign  nations  —  to 
construct  many  projects  for  which  the  con.struction  troops  have 
neither  the  technical  expertise  nor  the  necessary  skills  or  equipment 
During  Vietnam,  more  than  half  of  the  constnjction  was 
designed,  managed  and  built  by  private  US  contractors  For  the  first 
time  in  US  history,  private  contractors  played  a  major  construction 
role  in  an  active  US  theatre  of  operations/^  Figure  5  4  illustrates  the 
mix  and  size  of  the  construction  work  force  in  Vietnam. 
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Figure  3.4  CONSTRUCTION  WORK-FORCE  in  VIETNAM^^ 
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of  involvement  Although  opinion  is  divided  on  this  topic,  it  is 
worthy  of  more  detailed  study 

Construct loh  reouirements  for  small  wars  depend  upon  many 
factors,  including  geography,  existing  infrastructure,  the  nationCs) 
involved,  enemy  forces,  and  duration  Where  operational  plans  for 
specific  contingencies  are  developed,  the  construction  requirem.ents 
are  classified  Since  the  construction  requirements  for  a  small  war 
are  unknown,  it  is  useful  to  analyze  the  construction  '-eguirements  we 
*'aced  in,  tne  Vietnam  War 


3.7  New  Areas  of  Interest 

As  military  tecnnology  expands  the  frontiers  of  science  and 
tecnnology,  new  systems  will  come  on  line  Many  of  these  new 
systems  incorporate  state  of  the  art  electronic  and  material  science 
preakthroughs  Yet,  basic  considerations  like  construction  may  loom 
as  major  constraints  on  our  ability  to  utilize  such  systems 


For  example,  tne  Atr  Force  is  developing  a  new  generation  nr 
jet  aircrat*:  w'‘;'cn  posess  vertical  take-off  ana  landing  capaoilities 
ijnfortonate’y,  tdere  are  currently  no  runways  in  tne  Air  Force  wnicn 
can  witnstand  tne  tremendous  neat  Plast  of  tne  engine  Tnus,  even  if 
Air  Force  develops  this  exotic  ne'.v  aircraft  it  roust  solve  the 
proPlem  of  constructing  adequate  and  economical  runways  Pefore  it 

r-:)n  rrinn  fr.ci  .sirrr-ar*- 
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Simiilarlv  ’'n*^  Air  F''irce  is  developing  a  new  family  of  smaller 
dgnter  inter-cont mental  nuclear  missies  which  would  be  based  on 
railroad  cars.  Again,  construction  of  an  adequate  rail  system  may  be 
the  ultimate  constr.amt  on  deplo'/mq  tne  new  miissiles 

Finally,  as  tne  military  develops  the  Strategic  Defense 
Initiative,  as  well  as  other  space-deployed  systems,  the  civil 
engineering  and  construction  communities  will  Pe  called  upon  to 
design  and  construct  lightweight,  deployable  space  structures  This 
represents  a  whole  new  facet  of  construction  which  has  been  largely 
unexplored 

Thus,  the  future  of  many  new  defense  systems  is  mt^^r-twmed 
with  the  to  development  and  implementation  of  new  construction 
technology. 


3.8  The  Demand  for  Construction 

The  military's  requirements  for  construction  are  based  upon 
hypothetical  scenarios  Nobody  knows  with  any  degree  of  accuracy 
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ecope  and  C'''mp!‘^v!t;y  sinpo  y/wii  tour  last  total  .van),  and  Vietnam 
(our  last  small  war) 


Deterrence  (Peacetime) 


Since  the  end  of  wwii,  the  US  nas  had  a  larae  and  powerful 


standing  military  whicn  is  deployed  around  the  world  Many  of  the 
reguired  facilities  nave  already  been  constructed  and  in  place  for  a 
rum, Per  of  years  These  facilities  have  generally  been  designed  and 


bu'lt  bv  the  civilian  construction  industry,  emphasizing  the  norma! 
''viiian  ''oncerns  of  economics  durability  and  pe'’manence 
Thus,  one  of  the  military  s  most  serious  proolemis  -- 


maintaining  and  repairing  their  enormous  stock  of  existing  facilities 
-- 's  basically  a  new  problem  since  WWII  This  problem  is 
exacerbated  by  the  fact  that  these  facilities  are  getting  older  (muny 
are  well  beyond  their  design  lives)  and  are  not  being  replaced  or 
rennovated  as  fast  as  they  are  becoming  obsolete  This  demand  for 
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if  we  must  mioDi'.ize  ror  a  major  war,  we  are  in  a  far  greater 
s*:ate  of  reaoiness  today  than  at  any  otPer  time  in  our  nistory  (with 
the  possiP'e  ‘^x''epti'on  of  tr.e  Korean  war  )  Consfrurti'tn  r eoui remen 
wi!]  be  of  trie  same  genera!  nature  as  for  WW!!  but  '.vili  probably  oe 
somewhat  iess  in  magnitude,  since  we  wi!!  net  begin  the  rriobili^af 'on 
f^om  sfjc/t  an  unready  state,  Tnis  possible  advantage  is  probably 
o'^’^set  nov/ever,  by  the  neigntened  importance  of  time,  !t  is 
inconceivable  that  we  v/ill  ever  again  have  three  vears  (1939  to 
1942)  to  mobilize  as  we  had  in  WWII.  With  the  increased  speed  and 
range  of  weaponry,  the  time-space  factor  has  reduced  the  time  that 
we  will  nave  available  to  mobilize. 

"hus,  the  military  and  the  US  construction  industry  must 
somehow  be  able  to  execute  slightly  less  construction  in  considerably 
less  time  than  during  the  WWII  mobilization. 


If  we  become  involved  in  a  major  conventional  war  in  Europe  or 
Northeast  Asia,  the  destruction  of  vital  facilities  v/ill  be  sure,  swift 
and  massive  Soviet  doctrine  emphasizes  the  need  to  strike  deeply  and 


ou'.cKly  neutralize  or  destroy  enemy  lines  of  cornm'jniration  ;n  tne 
r  .-lor Soviets  h3ve  Oeveioped  and  deployed  tti*^ 
necessary  •  orces  and  weapons  systems  to  make  this  strategy 
credible.  Until  recently,  US  and  MATO  forces  were  relatively  safe 
from  de-i'p  Soviet  strikes  against  airbases,  ports  and  other  key 
transportation  links  in  the  NATO  rear  area  This  is  ho  longer  the  case, 
ahd  the  en.tire  fate  of  the  Westerh  AJiianr*^  —  which  depehds  upoh 
timely  ano  massive  reinforcement  from  '’he  us  could  hincie  nn  f^e 
.availaoility  or  lack  of  key  facilities  Thus,  the  extent  of  the  need 
for  expedient  repair,  reconstruction  and  new  construction  of 


essentia!  facilities  in  a  conventona!  theatre  of  operations  v/ill  be 
greater  and  more  urgent  than  ever  oef ore,  althoug.n  the  nature  of  the 
work  will  be  essentially  the  same  as  it  was  m  wwii 


Conventional  Tactics 

The  need  for  combat  engineering  and  construction  at  the 
tactical  level  has  increased  dramatically  during  the  1980's.  With  the 
advent  of  the  new  "Air  Land  Battle"  Doctrine,  v^micn  emphasizes 
speed,  maneuverability,  flexibility  and  the  ability  to  strike  deep  at 
the  enemy,  the  need  for  enhanced  engineer  support,  that  can  keep  up 
with  the  "killers"  on  the  niodern  battlefield  is  more  important  than 
ever  In  fact,  this  requirement  is  so  great  and  so  vital  to  the 
success  of  our  tactical  forces,  that  top  military  commanders  are 
getting  involved.  The  nature  of  the  demand  is  essentially  the  same  as 


:t  nas  always  been,  but  tne  scope  and  urgency  or  combat  eng  me':'''' so 
A M 1 1  pa  fmr  greater  tnan  at  any  time  in  tn*^  'bast 


in  tbe  event  of  a  small  war,  tne  'demand  for  construction  will 
probably  not  be  any  greater  in  either  nature  or  extent  than  it  was  in 
Vietnam,  and  will  probaly  be  less  Due  to  political  realitms  and  tne 
bitter  memories  of  Vietnam,  future  small  wars  are  less  likely  to 
involve  sustained  commitments  of  large  numbers  of  conventional  US 
ground  forces,  and  will  therefore  require  a  smaller  construction 
program,  involving  serni -permanent  facilities. 

Since  committed  forces  will  still  require  constructed 
facilities  to  support  them,  there  will  probably  be  a  far  greater 
demand  for  specially-designed,  quickly  erectable,  pre-enqineered 
facilities  such  as  piers,  buildings,  airfields  and  petroleum  storage 
systems  According  to  one  expert,  the  US  military  may  require  more 
of  these  special  facilities  to  fight  small  wars  in  remote, 
under-developed  areas  than  ever  before  ^' 

The  ihcrease  in  world-v/ide  terrorism  nas  added  a  new 
construction  requirement  in  recent  years.  The  demand  for  physically 
secure  compounds  and  hardened  buildings,  to  help  prevent  or  reduce 
the  impact  of  terrorist  attacks,  has  increased  dramatically  at  US 
military  facilities  around  the  globe.  This  is  a  relatively  new  demand 
''post-Vletnam)  and  represents  an  increase  in  both  the  nature  and 
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scope  of  military  construction 


Total/Nuclear  War 

The  potential  demand  for  a  massive  reconstruction  effort  to 
recover  from  either  a  nuclear  or  conventional  attack  is  a  distinct 


possibility  In  the  past  decade,  tne  Soviet  Union  has  achieved  either 
parity  or  superiority  '.vith  the  US  in  terms  of  the  ability  to  devestate 

I'lna  •;^nnfhcii'C  nivYia  1  •.:»!>  oithiir  ff-vrminh  f^i|('!a•^r  r^r  ri^nx/i^rir  > 

attack.  The  Continental  US  is  no  longer  a  sanctuary,  outside  the  range 


of  enemy  attack  capbilities  Soviet  bombers,  submarines  and  missiles 
are  capable  of  utterly  destroying  our  homeland  if  total  war  occurs, 
and  there  is  anyone  left  alive,  construction  will  play  a  vita!  role  in 
recovery,  much  as  it  does  in  the  recovery  from  natural  disasters. 


New  Areas 

As  discussed  in  section  3,7,  new  requirements  for  construction 
will  occur  as  the  military  develops  and  fields  new  systems  The 
exact  nature  and  extent  of  these  new  demands  is  not  known,  but  they 
will  undoubtedly  increase  the  military's  demand  for  const, f'uct ion. 

Demand  Summary 

In  general,  the  need  to  construct  things  is  as  important  today 
as  it  has  been  in  the  past.  Time  constraints  will  probably  be  tighter 
and  more  critical  than  in  previous  wars,  due  to  the  reduced 
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t’nie-space  dimension  of  military  operations  and  ts-cnnological 
.itiwoiru'-.fTiarirc  -jr  jj]  mqw  much  wp  should  Pul  Id,  where  we 

snouid  Pul  id,  and  at  wnat  f'ate.  is  still  open  for  debate  what  portion 
of  the  defense  budget  snculd  be  allocated  f'''r  special  w'artim'^ 
construction  equipment  and  capabilities  is  a  matter  of  cn-going 
debate  This  question  is  part  of  the  larger  defense  question  of  how 
much  defense  is  enough,  and  how  to  optimize  our  resources  or  get  the 
"most  bang  for  the  buck". 

in  conclusion  trm  r'^quirements  for  construction  w'll!  be 
im.mense  There  will  most  likely  be  major  problems  in  allocating 
-carce  resources  to  execute  all  of  the  neeeded  construction  within 
the  desired  time  The  next  chapter  will  describe  and  analyze  the 
construction  delivery  system,  through  which  the  military  plans  to 
meet  their  construction  requirements. 
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CHAPTER  4  THE  CONSTRUCTION  DELI  VFRY  SYSTEM 

The  purpose  of  this  chapter  js  to  assess  how  the  military  plans 
to  respond  to  the  demand  described  in  Chapter  3.0,  and  how  the 
military  construction  delivery  system  has  evolved  to  mieet  the  new 
demand  for  construction. 

41  nilltarv  ConMructlon  Organization 

Fromi  the  formiinq  of  the  nation,  through  World  War  II,  the  US 
military  was  divided  into  two  separate  components,  the  Army  and  the 
Navy.  The  Secretary  of  War  and  the  Secretary  of  the  Navy  held  cabinet 
level  rank,  were  largely  autonomous,  and  enjoyed  direct  access  to  the 
president.  Accordingly,  the  construction  delivery  systems  of  the  two 
services  evolved  separately.  The  Army  and  Navy  each  developed  their 
own  organizations  and  methods  for  providing  construction  support. 

Although  the  nature  of  warfare  had  changed  drastically  in  the 
20th  Century,  the  US's  military  organization  had  not  kept  pace.  After 
WWIl,  hearings  and  debate  on  military  reorganization  raged  in 
Washington.  The  National  Security  Act  of  1947  resulted  in  the 
creation  of  a  new  cabinet  level  Secretary  of  Defense  (SEC  DEF),  the 
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Department  of  Defense  (DOD),  the  Joint  Chiefs  of  Staff  (JC5)  and  an 


independent  Air  Force  which  enjoyed  equal  status  with  the  Army  and 
Navy  (previously  they  were  the  Army  Air  Corps).  In  1949,  an 
amendment  to  this  act  subordinated  the  Secretaries  of  the  Army,  Navy 
and  Air  Force  to  the  SEC  DEF,  thereby  eliminating  their  cabinet  level 
status. 

Recognizing  the  need  for  coordinated,  joint  service  effort  in 
modern  warfare,  the  National  Defense  Act  of  1958  created  new 
"  unified "  operational  field  commands  and "  specified'  functional 
commands.  A  single  commander  in  chief  (CINC)  commands  all  assigned 
forces  (Army,  Navy  and  Air  Force)  in  his  "unified"  theatre  of 
operations  or  "specified"  functional  area.  These  commands  are 
outside  of  the  Services'  jurlsdlctjon  and  the  CINC's  report  through  the 
JCS  to  the  SEC  DEF. 

The  most  recent  of  these  evolutionary  changes  is  the  National 
Defense  Reorganization  Act  of  1986.  This  act  is  designed  to  increase 
the  power  of  the  Chairman  of  the  JCS  as  well  as  the  ClNCs  of  the 
unified  and  specified  commands. 

Figure  4.1 '  Illustrates  the  military's  organizational  structure. 
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Figure  4.1  DOD  ORGANIZATION 


DEPARTMENT  OF  DEFENSE 


The  Military  Construction  Delivery  System  consists  of 


military  construction  management  organizations  such  as  the 
Army  Corps  of  Engineers  and  the  Naval  Civil  Engineering  Corps, 
military  engineering  staffs  who  report  directly  to  the  ClNC’s  and 
their  subordinate  military  commanders,  facility  and  base 
engineers,  and  troop  construction  units. 

The  construction  management  organizations  have  limited 
in-house  desigh  capabilities  as  well  as  cohstructioh  R&D  labs.  They 
are  respohsible  for  managing  the  design  and  construction  of  large 
(over  $1  million),  congressional ly  appropriated  projects.  Normally, 
they  contract  out  to  private  industry  for  design  and  construction. 

Every  major  commander,  from  the  ClNC’s  on  down,  has  his  own. 
engineering  staff  to  plan  and  coordinate  construction  within  his 
command,  military  troop  construction  units  who  are  trained  and 
equipped  to  execute  combat  engineering  and  construction  support 
missions,  and  facility  engineers  who  play  the  role  of  city  planners 
and  engineers  for  the  military  bases  around  the  world. 

Additionally,  there  are  other  technical  support  commands 
which  design  and  procure  specialized  engineer  equipment  and 
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materiel  such  as  tactical  military  bridging,  pre-fabricated  buildings 
combat  construction  equipment,  and  specialized  piers  for  logistics 
over  the  shore  (LOTS)  operations.  The  Army  Materiel  Command 
provides  this  support  for  the  Army  and  the  other  services  each  have 
their  respective  technical  support  organizations  to  fulfill  this  role. 

Figure  4.2  on  the  follov/ing  page  illustrates  the  military's 
construction  delivery  system. 

in  the  following  sections,  I  will  describe  the  organizations, 
roles,  functions,  and  modus  operand!  of  the  military  construction 
agencies  of  the  DOD,  the  JCS,  the  Army,  the  Navy,  the  Air  Force,  and 
the  Theatre  Commands. 
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Figure  4.2  MILITARY  CONSTRUCTION  DELIVERY  SYSTEM 


*  During  wartime,  divisions  and  districts  witnin  a  unified  command's  theatre  of 
operations,  will  fall  under  that  theatre  command  ( 1e  European  Engineer 
Division  of  USAGE  reports  to  the  European  Command), 

-  Direct  command  authority 

- Technical  advice  and  support 
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DOD  serves  as  an  umbrella  organization  which  develops  and 
coordinates  military  policy.  The  Assistant  Secretary  of  Defense  for 
Installations  has  a  construction  directorate  that  monitors  the 
peacetime  construction  program  and  sets  policy  to  guide  the 
construction  efforts  of  the  services  and  commands.  In  both  peace  and 
war,  construction  funds  flow  from  Congress  to  the  DOD,  down  to  the 
services  and  then  out  to  the  unified  and  specified  commands.  The 
command  authority  between  the  DOD,  the  services  and  the 
commands  Is  flexible  and  decentralized. 

There  is  also  an  Assistant  Secretary  of  Defense  for  Logistics, 
Within  this  office  is  a  construction  directorate  which  oversees  the 
construction  aspects  of  logistical  support  for  combat  contingencies. 
This  office  does  not  have  any  real  control  or  authority  over  the 
construction  organizations  of  the  services  or  theatre  commands,  nor 
does  It  consolidate  and  evaluate  requirements  or  cababllltles. 

Although  this  hscentralization  enhances  flexibility.  Initiative, 
and  1  nnovat  1  on,  there  is  a  glaring  deficiency  in  that  no  centra! 
authority  analyzes  and  balances  construction  needs  against 
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construction  cnpabilities  in  a  coniprehensioe  and  consistent  way. 


4.1.2  The  Office  of  the  Joint  Chiefs  of  Staff  (JCS) 

Within  the  Logistics  Directorate  of  the  JCS  is  a  Civil 
Engineering  Branch,  which  oversees  construction  and  civil  engineering 
for  all  US  forces,  This  branch  analyzes  and  plans  the  construction 
required  to  support  contingency  operations  around  the  world.  This 
construction  planning  then  becomes  part  of  the  overall  logistical 
support  plan  which  is  used  to  formulate  and  evaluate  various 
contingencies.  This  office  does  not  rectify  the  deficiencies 
mentioned  in  4, 1. 1  above, 

4.1.3  The  Army 

The  Army  Corps  of  Engineers  (USACE)  is  the  Army's 
construction  agent,  USACE  is  responsible  for  the  nation's  civil  works, 
and  all  of  the  Army  and  Air  Force's  congressionally  appropriated 
military  construction.  Additionally,  it  provides  technical  advice  and 
expertise  to  the  facility  engineers,  staff  engineers  and  troop 
construction  units  who  work  for  the  unified  and  specified  commands. 
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Organized  into  engineer  divisions  and  districts  to  execute  the  work, 


I  ic  A 


perates  in  a  highly  decentralized  mode,  and  serves  as  both  a 


najor  Army  Comimand  and  as  a  technical  staff, 

USAGE  also  performs  R&D  "in  systems,  equipment,  procedures, 
and  techniques  relevant  to  engineer  support  of  military  operations 
and  material  development  to  meet  Army  requirements."  Major  R&D 
responsibilities  include,  topograpnic  sciences,  engineer  comibat 
support,  energy,  environmental  quality,  military  construction,  and 
facilities  operation,  maintenance  and  repair, 

USAGE  operates  four  different  R&D  Labs.  They  are,  the  Cold 
Region  Research  and  Engineering  Lab  in  Hanover,  New  Hampshire,  the 
Construction  Engineering  Research  Lab  in  Champaign,  Illinois,  the 
Engineer  Topographic  Lab  at  Ft.  Belvoir,  Virginia,  and  the  Engineer 
Waterways  Experiment  Station  in  Vicksburg,  Mississippi.^' 

Additionally,  there  is  a  construction  branch  within  the  Armiy's 
Logistics  Staff  which  coordinates  and  oversees  construction  as  it 
pertains  to  logistical  support  for  Army  forces  in  contingency 
operations. 

The  best  way  to  examine  the  Army’s  construction  delivery 
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organization  is  to  look  first  at  peacetirrie  operations,  then  emergency 
operations,  and  finally  war-tirne  operations. 


PEACETIME 

USAGE  is  the  primary  construction  organization  for  the  US 
Army.  Its  missions  are. 


*  Manage  and  execute  engineering,  construction  and  real  estate 
programs  for  the  Army  arid  Air  Force 

^  Perform  research  and  development  in  support  of  above  programs 

^  Provide  specialized  engineer  and  technical  support  to. 

-  Facility  Engineers 

-  Staff  Engineers 

-  Unit  commanders  of  Army  engineer  organizations 

*  Provide  specialized  assistance  to  theatre  commanders  in  base 
development  planning  for  contingency  operations 

*  Manage  and  execute  Civil  Works  Programs 

*  Perform  R&D  in  systems,  specialized  equipment,  procedures  and 
itcnniques  relevant  to  engineer  support  of  combat  operations^ 


Over  the  years,  the  USAGE  organization  has  evolved  from  an 
organization  which  executed  most  of  its  work  in-house,  to  one  which 
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primarily  plays  a  management  role  Approximately  85  percent  of  the 
design  work  and  virtually  all  of  the  construction  is  executed  through 
contracts  with  civilian  designers  and  builders.  Figure  43  illustrates 
the  USAGE  organization."^ 
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Figure  4.3  ARMY  CORPS  OF  ENGINEERS,  PEACETIME 

ORGANIZATION 
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The  Corps  also  snares  responsibility  with  the  Navy  and  Air 
Force  to  provide  overseas  engineering  and  construction  support. 
Responsibility  is  divided  on  an  area  basis  as  follows. 


ARMY 

Panama 

Honduras,  El  Salvador  and  Costa  Rica 
Canada,  excluding  Newfoundland 
Greenland 

Europe  and  Turkey,  excluding  Spain,  Portugal,  Italy  and  Greece 
Israel 

Middle  East,  including  Saudi  Arabia 
Egypt  and  Sudan 

Liberia,  Nigeria,  Niger  and  Gabon 
Southern  Asia  from  Iran  to  Burma 
Japan,  Korea,  Taiwan 
Marshall  Islands 

MA.YY 

Atlantic  Ocean  Area 

Carrlbean  Sea  Area 

Newfoundland  and  Iceland 

Greece,  Italy,  Spain  and  Portugal,  the  Azores 

Morocco,  Algeria,  Libya,  Tunisia 

Guinea,  Senagal 

Djibouti,  Somalia,  Kenya 

Indian  Ocean  Area 

Republic  of  the  Phllllpines 

Southeast  Asia 

Australia,  New  Zealand 

Pacific  Ocean  area,  excluding  the  Marshall  Islands. 

Air  Force 

British  Isles 
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Countries  that  are  not  designated  will  be  assigned  by  the  SEC 
DEF  when  the  requirement  occurs.^ 

Within  the  Continental  U5  (CONUS),  the  Army  and  Navy  generally 
use  their  own  engineer  commands  unless  the  use  of  the  other  service 
will  increase  efficiency  or  cost  effectiveness.  The  Air  Force 
normally  uses  the  services  of  U5ACE  for  mianaging  the  design  and 
construction  of  their  projects.  ^ 

Emergency  Operations 

USAGE  also  plays  an  important  role  in  the  preparedness, 
response,  recovery,  and  mitigation  aspects  of  natural  disasters  -- 
particulary  flooding  and  coastal  emergencies.  The  decentralized 
organization  is  ideal  for  providing  timely  technical  advice  and  guick 
construction  in  support  of  state  and  local  authorities.  ^ 

Wartime  Operations 

The  USAGE  wartime  mobilization  mission  is  to  "provide 
engineering  and  real  estate  services  to  the  Army  and  the  nation  and 
accomplish  the  execution  planning  for  the  engineer  manpower. 
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resources  and  facilities  required  to  achieve  installation  capability  to 
accomodate  the  mobilization  and  deployment  missions,"  ^ 

USAGE  is  responsible  for  expanding  and  taking  the  actions 
necessary  to  accomplish  the  wartime  engineering  r  equirements  as 
directed  by  The  Department  of  the  Army  or  higher  authority.  Its 
major  functions  include. 

*  Military  Engineering  and  Construction  needed  to  support  full 
mobilization,  early  identification  of  required  resources 

^  Civil  Works  projects  that  are  essential  to  national  defense  and 
mobilization 

*  Real  Estate  aquisition  and  disposal  for  DOD  and  other  federal 
agencies 

*  R&D  for  the  quick  solution  of  engineer  related  problems 

USAGE  has  also  issued  the  following  planning  guidance  to 
assist  its  personnel.  First,  plans  will  be  prepared  to  provide  engineer 
resources  in  the  manner  most  supportive  of  the  entire  mobilization 
effort.  Second,  new  construction  will  be  limited  only  to  the  minimum 
essential  requirements,  and  temporary  shelters  will  be  used 
whenever  feasible.  Third,  reactivated  facilities  will  be  rehabilitated 
only  to  provide  basic  operational  needs,  ensuring  the  most  economical 


39 


use  of  resources,  and  giving  priority  to  those  items  essential  to 
permit  occupancy.  Fourth,  whenever  possible,  activated  lacllitles  and 
buildings  will  be  connected  to  existing  utility  systems.  Fifth, 
peacetime  real  estate  functions  will  be  continued  during  mobilization 
until  the  Federal  Government  enacts  emergency  legislation.  Finally, 
USAGE  will  assist  Installations  in  meeting  their  facility 
regulrements.^ 

USAGE  support  for  Overseas  Theatre  construction  will  be 
described  under  "Overseas  Theaters". 

41.4  ThgNavy 

Like  USAGE,  the  Navy's  Civil  Engineer  Corps  (formerly  called 
the  Bureau  of  Docks  and  Yards,  and  recently  named  the  Naval 
Facilities  Engineering  Command,  or  NAVFAC)  has  the  mission  of 
executing  the  Navy's  millltary  design  and  construction  program  around 
the  world.  Organized  similar  to  USAGE,  construction  is  delivered  by 
Engineering  Field  Divisions  and  Public  Works  Centers.  Additionally, 
Officers  in  Charge  of  Construction  (OICCS)  are  designated  for  special 
projects,  such  as  the  Trident  Submarine  Base  at  Kings  Bay,  Georgia, 
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and  for  overseas  missions  in  the  theatres  of  operation.  For  example, 


in  the  European  Theatre,  the  NAVFAC  OICC  executes  DOD’s  peacetime 
construction  program  in  the  Navy's  designated  countries  and  serves 
as  the  Regional  Wartime  Construction  Manager  (RWCM)  for  the 
commander  in  Chief,  US  Navy  Europe  during  wartime. 

NAVFAC  also  has  an  R&D  lab  located  in  Port  Huenerne, 

California.  The  Naval  Civil  Engineering  Lab's  work  is  applications 
oriented,  and  tries  to  anticipate  construction  requirements  where 
technological  problems  must  be  resolved. 

The  Construction  Battalion  Centers  focus  on  the  Navy's 
construction  troops  —  the  Seabees  —  which  support  the  Navy  around 
the  world.  The  Construction  Battalions  consist  of  both  active  duty 
and  reserve  troops.  The  Centers  provide  technical  advice  and  training 
to  the  Naval  Construction  Force,  and  also  maintain  war  reserve  stocks 
for  the  Reserve  Seabee  Battalions. 

The  NAVFAC  organization  is  illustrated  in  Figure  4.4. 

Like  the  Army,  the  Navy's  Logistics  Staff  has  a  construction 
branch  which  plans  the  construction  component  of  logistical  support 
for  Naval  Forces  in  operations  around  the  world. 
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Figure  4.4  NAVAL  FACILITIES  EN6INEERIN6  COMMAND 
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41.5  Air  Force  (AF) 


Although  the  majority  of  the  AF's  construction  program  is 
managed  by  either  the  Army  or  Navy,  the  US  Air  Force  Directorate  of 
Engineering  and  Services  (AFDES)  is  responsible  for  the  planning, 
design  and  construction  of  those  projects  which  can  be  managed 
more  efficiently  and  cost-effectively  by  the  AF.  Such  projects  must 
be  approved  by  the  DOD. 

Like  USAGE  and  NAVFAC,  the  AFDES  provides  technical  advice 
to  the  AF  Regional  Civil  Engineers  in  the  field  who  manage  the  design 
and  construction  of  AF  military  family  housing,  and  to  the  AF  Base 
Civil  Engineers  who  maintain  AF  bases  around  the  world. 

The  AF  also  executes  its  DOD  construction  mission  in  the 
British  Isles  through  the  Commander  in  Chief,  US  Air  Force  Europe 
(CINC  USAFE).  The  USAFE  Deputy  Chief  of  Staff  for  Engineering  and 
Services,  serves  as  the  Regional  Wartime  Construction  Manager  during 
war,  and  as  the  principal  construction  executive  in  peacetime.  The 
AFDES  organization  is  depicted  in  Figure  4.5.  '  ^ 

The  AF  also  has  engineer  construction  troops  which  provide 
construction  support  for  AF  combat  operations  around  the  world. 
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Figure  45  AIR  FORCE  ENGINEERING  AND  SERVICES 
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4.1.6  Theatre  Commands 


There  jre  major  unified  commands  which  are  responsible  for  the 
US's  most  crucial  geographic  areas  of  interest  around  the  globe.  They 
are  the  European  Commiand  (EUCGM),  which  is  commanded  by  an  Armiy 
General,  The  Central  Command  (CENTCOM),  commanded  by  a  Marine 
Corps  General,  The  Pacific  Command  (PACOM),  comimanded  by  a  Navy 
Admiral,  the  Southern  Command  (SOCOM),  commanded  by  an  Army 
General,  the  Atlantic  Command  (LANTCOM),  commanded  by  a  Navy 
Admiral,  and  the  Readiness  Command  (REDCOM),  commanded  by  an 
Army  General.  Table  4, 1  lists  each  command's  geographic  area. 

TABLE  4.1  THEATRE  COMMANDS 

EUROPEAN  COMMAND.  Europe,  Turkey,  parts  of  Africa 

CENTRAL  COMMAND;  Southern  Asia  (from  Iran  to  Burma),  Indian  Ocean 
area,  parts  of  eastern  Africa 

PACIFIC  COMMAND;  Eastern  Asia,  Pacific  Ocean  area 

SOUTHERN  COMMAND.  Central  and  South  America 

ATLANTIC  COMMAND.  Atlantic  Ocean  area,  excluding  the  above-named 
areas 

READINESS  COMMAND.  Continental  US 
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During  peacetime,  construction  is  executed  on  a  regional  basis 
with  the  Army.  Navy  and  Air  Force  each  having  geographic  areas  of 
responsibility  as  described  in  Section  41.3.  For  example,  USAGE'S 
European  Division  (EUD)  supports  the  EUCOM's  construction  program 
within  those  areas  for  which  the  Army  has  been  designated  the  DOD 
construction  agent. 

During  wartime,  the  situation  is  different.  Construction 
planning  then  becomes  part  of  the  Joint  Operations  Planning  System 
(JOPS).  Under  JOPS,  a  Civil  Engineering  Support  Plan  (CESP)  will  be 
part  of  the  Logistics  Annex  to  each  Operations  Plan  (OPLAN).  The 
CESP  should  reflect  all  base  development  construction,  and  assumed 
war  damage  repair  construction  on  a  time-phased  basis. 

In  Europe,  for  example,  USAFE  has  been  designated  as  EUCOM’s 
theatre  wartime  construction  manager,  and  is  therefore  responsible 
for  maintaining  the  CESP.  USAFE  must  integrate  construction 
reguirements  into  the  CESP  in  accordance  with  the  needs  of  the 
Army,  Navy,  and  Air  Force  within  the  European  Theatre,  ^ 

The  European  Theatre  is  divided  into  three  wartime  construction 
management  regions,  (the  UK,  Central/Northern  Europe,  and  the 
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Mediterranean),  and  the  service  component  commanders  have  been 
designated  as  Regional  Wartime  Construction  Managers  (RWCM)  for 
planning  and  executing  construction  in  the  countries  listed  below. 


COMPONENT 

CINC.  US  Army  Europe 

(note,  USACE's  European  Division 

shifts  from  USACE  to  U5AREUR) 

CINC.  US  Navy  Europe 

CINC.  US  Air  Force  Europe 


AREA 

Norway,  Denmark,  West  Germany 
The  Netherlands,  Belgium, 
Luxembourg,  France 

Portugal,Spain,ltaly,Greece 
Turkey  .Morocco,  Algeria, 
Tunisia,  Libya,  and 
Mediterranean  Islands. 

United  Kingdom  and  the 
Republic  of  Ireland 


Combat  engineering  support  will  be  the  responsibility  of  the 
engineer  troops  of  the  Army,  Navy  and  Air  Force.  Most  of  these 
combat  support  troops  will  not  be  available  to  perform  major 
military  construction,  since  they  will  be  in  short  supply  and  crucially 
needed  on  the  battlefield. 

Planners  envision  two  possible  strategic  scenarios,  each 
utilizing  different  methods  to  satisfy  construction  requirements.  The 
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two  scenarios  are. 


-  A  snort  Duration  War  (less  than  six  months)  Facility 
requirements  will  be  met  by  using  existing  facilities,  military 
equipment,  expedient  construction,  and  the  erection  of  deployable 
structures.  Operating  and  Maintenance  funds  will  be  used  as  much  as 
possible,  and  Military  Construction  programming  and  new 
construction  contracting  will  normally  not  be  required. 

*  Sustained  Operations  (longer  than  six  months) 

When  the  situation  requires  facility  construction  of  the  type  and 
scope  normally  funded  by  Congress  through  the  Military  Construction 
programs,  then  these  requirements  will  be  Integrated  into  the  CE5P. 
These  facilities  will  be  built  to  temporary  standards. 

Based  on  the  input  of  the  three  component  commanders,  the 
CINC  Europe  will  develop  a  CE5P  for  each  contingency.  '  ^ 

The  theatre  wartime  construction  management  plans  for  the 
other  theatres  are  organized  along  the  same  principles  as  that 
described  for  the  European  Theatre. 
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4.2  How  the  Military  Addresses  Its  Construction  Needs 


This  section  will  discuss  how  the  military  plans  to  address 
their  construction  demands  as  described  in  Chapter  3,  using  the 
delivery  system  described  in  the  previous  section. 

4.2.1  Deterrence 

In  general,  this  work  emphasizes  permanence,  durability  and  the 
same  economic  principles  as  civilian  construction.  As  described  in 
the  previous  section,  each  service  is  responsible  for  managing  its 
own  peacetime  construction  program,  along  with  its  overseas 
geographic  area  of  responsibility. 

New  construction  is  generally  managed  by  the  USAGE  districts 
or  the  NAVE  AC  public  works  centers,  (lore  than  85  percent  of  the 
design  work  is  contracted  out  to  private  industry,  and  virtually  all  of 
the  construction  Is  performed  by  private  contractors.  (In  certain 
circumstances,  usually  overseas,  engineer  construction  troops 
actually  build  projects  that  are  within  the  capabilities  of  their 
technical  expertise  and  construction  equipment.) 

dost  military  construction  projects  are  competitively  bid,  and 
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the  "lowest  responsive,  responsible  bidder"  normally  gets  the  job. 
Foreign  and  domestic  contractors  bid  on  these  projects,  and  the 
military  tries  to  maximize  their  construction  dollar.  Unfortunately, 
like  other  buyers  of  construction,  the  military  has  found  that  its 
construction  dollar  does  not  go  as  far  as  it  used  to.  If  and  when  the 
military  wants  a  new  facility  in  peacetime,  it  must  simply  pay  for  it. 

Maintenance  and  repair  of  existing  facilities  is  one  of  the 
military's  most  challenging  and  serious  peacetime  missions.  This 
program  is  funded  by  the  military's  "Operating  and  Maintenence" 
budget  and  normally  consumes  more  than  the  new  construction 
program.  ’ 

Like  new  construction,  repair  and  maintenance  funding  is 
allocated  from  the  Congress,  through  the  DOD  to  the  services,  then 
through  the  service's  major  commands  down  to  the  installation  level 
where  the  facility  or  base  engineer  actually  manages  the  work.  L 'ke 
new  construction,  most  of  the  repair  and  maintenance  work  is 
contracted  out  to  private  industry. 

For  reasons  described  in  Section  3.8.1,  the  military  has  been 
unable  to  satisfactorily  meet  this  demand.  Like  the  infrastructure 
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renewal  crisis  everywhere,  the  construction  industry  is  unable  to 
satisfy  this  demand  in  an  economically  acceptable  way. 

Unsatisfied  with  the  response  of  private  industry,  the  military 
is  funding  a  substantial  R&D  program  to  develop  new  and  better  ways 
of  rrianaging  and  repairing  their  facilities,  and  to  design  new 
facilities  in  ways  that  prolong  the  facility  life  cycle  and  minimize 
maintenance  and  repair  requirements.  All  of  this  work  is  performed 
with  the  intent  of  "stretching  the  military's  construction  dollar".'"^ 

42.2  Mobtltzatlon 

Mobilization  construction  requirements  will  emphasize  speed 
and  expedient  standards.  These  temporary  facilities  must  be  built 
when  and  where  they  are  needed,  and  the  normal  peacetime  standards 
of  permanence,  durability,  and  economics  will  not  apply. 

Mobilization  construction  requirements  will  be  supplied  by  the 
US  construction  industry.  Since  the  civilian  construction  industry  is 
geared  to  make  a  profit  in  the  private  sector,  where  mobilization 
construction  standards  are  rarely  if  ever  seen,  the  military  has  had  to 
develop  the  technology  and  planning  necessary  to  meet  this  demand. 
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This  will  be  discussed  at  greater  length  in  subseguent  sections. 

USAGE  and  NAVFAC  are  organized  geographically.  Their 
regional  offices  are  responsible  for  identifying  construction 
requirements  for  their  area  of  responsiblity  during  peacetime, 
determining  when  they  must  be  initiated,  who  should  execute  them, 
and  how  they  can  best  be  accomplished.’^ 

USAGE  and  NAVE  AG  work  with  the  facilities  engineers  at 
installations  within  their  area  of  responsibility  in  developing 
mobilization  construction  plans.  These  plans  are  developed  to  support 
a  full  mobilization  as  a  prelude  to  total  mobilization,  Full 
mobilization  planning  applies  available  resources  against  facilities 
requirements  as  expeditiously  as  possible.  Shortfalls  can  and  should 
be  identified  and  a  realistic  assessment  of  mobilization  capability 
can  be  determined.  Shortfalls  should  be  overcome  by  initiating 
peacetime  military  construction  procedures.’^ 

Total  mobilization  expands  the  Active  Forces  beyond  the  size 
of  the  force  structure  seen  in  full  mobilization,  which  includes  all  of 
the  active  and  reserve  forces.  It  draws  on  all  national  resources 
required  to  equip  and  sustain  the  expanded  forces.  Presently, 
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there  is  no  approved  Total  Mobilization  Rian.  Thus, 
enqineerinq  and  construction  plans  cannot  be  fully  determined  until 
the  Total  Mobilization  Plan  —  addressing  manpower  and  industrial 
capacities  and  requirements  —  is  developed. 

Since  total  mobilization  capacities  and  requirements  are  not 
fully  known,  it  is  impossible  to  accurately  forecast  the  construction 
requirements,  Yet,  military  construction  and  engineering  must  keep 
pace  with  the  total  mobilization  effort.'^ 

These  difficulties  will  be  further  compounded  because  most 
design  firms  and  construction  contractors  are  unfamiliar  with 
mobilization  design  and  construction  standards  aa  well  as  the 
requirements  and  tasks  that  they  might  be  asked  to  accomplish. 
Regional  capabilities  have  not  yet  been  evaluated,  nor  are  adequate 
plans  in  place  for  mobilizing  the  industry. 

Currently,  the  Society  of  American  Military  Engineers  (SAME)  is 
working  with  the  military  to  Involve  the  construction  industry  in  a 
mobilization  awareness  and  preparedness  program.  Their  plan,  called 
"Operation  Fast  Start",  calls  upon  regional  SAME  posts  to  define 
general  construction  requirements  for  all  emergencies,  to  Inventory 


all  construction  and  design  capabilities  within  the  region,  and  to 
involve  rriembers  of  the  construction  industry  in  the  planning 
process.  ^ 

Certainly  a  valuable  and  important  step,  this  is  no  substitute 
for  a  formal  program  between  the  miilitary  and  the  US  construction 
industry.  The  military  could  use  Operation  Fast  Start  as  a  model  to 
develop  their  own  comprehensive  program  to  identify  construction 
capabilities  and  prepare  firms  in  peacetime  for  the  work  they  will  be 
required  to  perform  during  mobilization.  Such  a  process  would 
unleash  the  tremendous  Ingenuity  and  creativity  of  America’s 
construction  industry.  This  would  then  help  the  military  to  identify 
and  troubleshoot  potential  manpower,  legal,  and  resource  shortfalls 
before  a  crisis  occurs. 

Currently,  the  military  construction  delivery  system  is  better 
prepared  for  a  mobilization  than  ever  before  in  our  history,  but  there 
is  much  more  that  can  and  should  be  done  in  peacetime.  More  and 
better  planning  would  go  a  long  way  in  alleviating  the  chaos  and 
confusion  that  will  otherwise  undoubtedly  prevail  if  the  US  must 
again  mobilize  for  war.  Since  the  military  will  rely  almost 
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exclusively  on  the  US  construction  industry,  it  is  incumbent  upon  the 


military  to  develop  the  technology,  planning  and  organization  needed 
for  mobilization  reguirements  during  peacetime. 

It  is  also  in  the  best  interests  of  the  construction  industry  to 
cooperate  and  get  interested  in  the  military's  mobilization 
construction  planning.  First,  since  the  construction  industry,  along 
v\/ith  the  rest  of  the  nation,  will  depend  upon  the  military  for  their 
very  survival,  it  is  in  their  own  self-interest  to  do  everything  they 
can  to  make  the  mobilization  a  success  and  their  survival  a  reality. 
Second,  since  military  construction  will  dominate  the  Industry  during 
wartime,  advanced  cooperation  will  be  the  best  way  to  help  assure 
wartime  revenue.  Finally,  as  citizens  and  businesses,  they  should  be 
willing  to  put  something  back  into  an  American  system  from  which 
they  have  gained  enormous  benefits. 

4.2.3  ConvenHonal  Strategy 

Construction  support  to  overseas  theatres  of  operation  will  be 
absolutely  critical.  As  described  in  Chapter  3,  US  strategy  depends 
upon  the  rapid  deployment  of  forces  and  materiel  from  the  US.  The 
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Soviets  realize  this  and  will  attempt  to  destroy  the  key 
transportation  links  that  are  required  in  the  deployment. 

The  construction  delivery  system  which  will  respond  to  the 
construction  demand  will  consist  of  US  and  Allied  engineer  troops, 
and  the  host  nations'  construction  industries. 

The  Regional  Wartime  Construction  Managers  are  in  the  process 
of  identifying  probable  construction  requirements.  They  will  then 
match  the  requlremehts  against  their  own  troop  construction 
capabilities.  The  construction  capability  shurtfall  is  then  presented 
to  the  appropriate  host  nation.  The  host  nation  is  supposed  to 
consolidate  the  construction  requirements  and  identify  the 
appropriate  capabilities  to  execute  the  tasks.  This  represents  only 
the  US  engineer  effort,  however.  The  big  problem  is  that  no  centra! 
body  assesses  the  raciUty  capabi titles  and  short  fa  Us  under 
the  combined  US,  Anted,  and  individual  nation 
responsibilities' 

Military  facilities  requirements  have  been  undergoing  Intense 
scrutiny  and  planning  by  the  responsible  military  RWCM's.  For 
example,  the  AF  has  greatly  improved  the  survivability  and 
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sustainability  of  critical  air  bases  under  a  program  called  "Air  Base 
Survivability."  The  Navy  and  the  Army  have  also  initiated  similar 
planning  efforts.  Although  these  efforts  represent  a  significant  step 
in  the  right  direction,  the  broader  issues  concerning  the  defense  and 
recovery  of  host  nations'  civil  facilities  have  received  considerably 
less  attention  and  effort. 

Responsibility  for  civil  facilities  such  as  airports,  ports,  and 
railroads  --  although  militarily  crucial  --  belong  to  the  individual 
nations,  and  are  not  currently  part  of  the  overall  military  planning 
process.  Recovery  operations  will  depend  upon  the  host  nation’s 
construction  industry.  Although  highly  capable,  private  contractors 
will  be  greatly  handicapped  when  forced  to  deal  with  unexploded 
ordnance,  chemical  or  biological  coatamlnation,  and  terrorist  attack, 
while  under  intense  time  pressure  to  re-open  the  facility  which  is 
critical  to  the  war  effort.^^ 

The  current  con'  'ruction  delivery  system,which  must  be  able  to 
provide  strategically  vital  facilities,  is  inadequate.  Without  a 
comprehensive  analysis  of  requirements,  the  need  for  new  technology 
has  not  been  adequately  addressed.  Planning  for  the  construction  or 
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repair  of  vital  facilities  within  a  theatre  is  an  extrerriely  complex  and 


difficult  issue  which  crosses  the  responsibility  and  authority  lines  of 
nations,  allied  military  forces,  and  individual  US  services.  The  entire 
delivery  system  needs  to  be  thoroughly  and  continuously  examined  at 
all  levels,  since  its  success  or  failure  could  lead  to  victory  or 
defeat/"'^ 

42.4  Conventional  Tactics 

"Today's  combat  engineers  are  the  weakest  link  in  the 
battlefield  combined  arms  team,"^^  said  Major  General  R5  Kern, 
former  commander  of  the  Army  Ehgineer  School,  and  currently  the 
Chief  Engineer  Staff  Officer  for  the  US  Army,  Europe.  This  problem  is 
slowly  being  corrected  as  the  military  fields  better  combat  engineer 
equipment,  but  much  remains  to  be  done  in  the  areas  of  integrated 
training,  the  need  for  still  better  equipment,  especially  for  clearing 
minefields  and  crossing  rivers,  and  new  technologies  for  rapidly 
executing  the  military's  unique  wartime  construction  requirements. 

The  delivery  system  is  organized  along  individual  service  lines, 
with  each  service  responsible  for  providing  its  own  engineer  troop 
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support,  as  required.  The  engineer  forces  generally  function  at  three 
different  echelons  of  the  battlefield.  Divisional  combat  engineers  are 
organically  part  of  the  combat  divisions  and  actually  fight  the  war 
with  the  infantry  and  armor.  Corps  level  engineers  provide  additional 
heavy  engineer  support  to  the  divisions,  and  also  perform 
construction  support  in  the  corp's  rear  area.  Theatre  level  engineers 
generally  execute  construction  requirements  in  the  theatre  rear  area 
as  directed  by  the  RWCM. 

Theoretically,  the  US  has  a  balanced  structure,  with  sufficient 
engineer  forces  to  support  the  combat  arms.  In  reality,  however, 
while  about  two-thirds  of  the  military's  combat  power  is  on  active 
duty,  approximately  two-thirds  of  the  engineer  forces  are  in  the 
reserve  component.  This  force  imbalance  will  be  exacerbated  because 
the  engineer  and  construction  reserve  troops  are  generally  equipped 
with  very  old  and  outmoded  equipment. 

Until  these  reserve  forces  are  activated  and  deployed  to  the 
theatre  of  operatlohs,  the  theatre  commander  will  be  grossly  short  of 
the  needed  engineer  and  construction  troops.  This  problem  will  be 
further  complicated,  since  these  same  reserve  engiheer  forces  are  the 
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ones  who  must  maintain  and  repair  the  critical  facilities  needed  to 
ensure  the  timely  reinforcement  of  US  combat  forces. 

The  conventional  tactical  demand  for  construction  will  be 
provided  almiost  exclusively  by  US  engineer  forces.  The  debate  over 
how  the  military  should  organize  itself  in  terms  of  active  duty  versus 
reserve  engineer  troops  has  been  the  subject  of  intense  debate  and 
scrutiny  since  the  Vietnam  War,  The  individual  services,  which 
actually  mian  and  equip  the  forces,  tend  to  favor  pushing  much  of  the 
engineer  support  into  the  reserves  to  make  more  room  for  active  duty 
combat  units.  The  theatre  commanders  on  the  other  hand,  are  more 
concerned  with  ensuring  that  they  have  adequate  engineer  forces  on 
active  duty,  so  that  they  will  actually  be  in  the  theatre  of  operations 
when  needed. 

4.2.5  Low  Intensity  Conflict 

Small  War 

If  we  enter  a  small  war,  construction  demand  will  initially  be 
satisfied  by  existing  facilities  and  quickly  deployable  structures 


erected  by  US  engineer  forces. 


If  the  conflict  is  short  (less  than  six  months),  virtually  all  of 
the  required  construction  will  be  provided  by  active  duty  military 
engineer  troops.  If  the  conflict  is  sustained  beyond  six  months 
however,  the  situation  will  be  different.  As  seen  in  Vietnam,  the 
shortage  of  active  duty  engineer  forces  can  cause  a  massive  shortfall 
in  the  construction  delivery  system.  If  the  President  chooses  not  to 
mobilize  the  Reserves,  the  construction  capability  shortfall  would 
have  to  be  made  up  through  the  use  of  either  host  nation  construction 
support  (which  is  highly  unlikely  if  the  nation  is  either  remote  and 
under-developed,  or  hostile  to  the  US),  or  private  US  contractors. 

In  the  short  war  scenario,  there  could  be  serious  problems, 
particularly  in  the  areas  of  logistics  over  the  shore  operations,  and  in 
attaining  required  building  materials.  Planning  for  such 
contingencies  is  conducted  on  a  case-by-case  basis  and  the  actual 
requirements  and  shortfalls  are  classified. 

In  the  sustained  war  scenario,  we  could  expect  to  see 
requirements  and  problems  similar  to  those  in  Vietnam.  Even  if  the 
Reserves  are  mobilized,  there  would  probably  still  be  a  role  for 
private  contractors,  since  troop  construction  units  have  limited 


expertise,  especially  in  the  construction  of  technically  complex 
systems  and  vertical  structures.  For  such  contingencies,  contractors 
have  been  contacted  and  advanced  planning  has  been  conducted. 

Terrorism 

The  construction  demand  needed  to  respond  to  the  terrorist 
threat  will  be  met  in  several  different  ways.  During  peacetime,  the 
military  will  contract  the  work  out  to  private  Industry  to  design  and 
construct  the  needed  facilities.  This  is  currently  being  done,  and 
within  budgetary  constraints,  the  construction  industry  is  responding 
adequately  to  the  need. 

During  wartime,  this  process  will  be  stepped  up  and  engineer 
troops  will  also  be  given  construction  missions  to  help  protect 
military  facilities  against  potential  terrorist  attacks.  Once 
hostilities  begin,  this  mlsson  will  be  a  high  priority  and  must  be 
executed  quickly.  Given  all  of  the  other  construction  demands,  there 
could  be  temporary  shortfalls  in  which  the  delivery  system  cannot 
respond  to  all  demands  within  the  desired  time.  This  represents  yet 
another  fertile  area  for  the  development  and  application  of  new 


construction  technology. 


4.2.6  Total/Nuclear  War 

Assuming  that  a  nuclear  war  will  evolve  from  a  conventional 
war,  all  recovery  work  will  be  executed  by  private  industry.  The 
decentralized  nature  of  both  the  US  construction  industry  and  the 
military's  construction  management  system,  will  allow  recovery 
work  to  proceed  as  quickly  as  possible,  with  or  without  centralized 
direction  or  planning.  Depending  upon  the  extent  of  the  attack, 
recovery  operations  will  proceed  in  a  manner  similar  to  recovery 
from  natural  disasters,  with  state  and  local  governments  managing 
the  effort.  Military  construction  organizations,  like  the  Corps  of 
Engineers,  will  assist  state  and  local  authorities. 

All  civil  defense  construction  that  is  put  in  place  prior  to  a 
nuclear  war  will  also  be  executed  by  private  Industry.  Like  the 
demand  for  other  new  construction,  the  Industry  will  respond  to  the 
appropriate  financial  incentives,  albeit  slowly,  expensively,  and  with 
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relatively  obsolete  technology. 


4.2.7  New  Areas 


The  new  military  construction  requirements  discussed  in 
Chapter  3  will  ultimately  be  satisfied  by  the  private  construction 
industry.  In  the  short  term  however,  military  construction  R&D 
programs  are  devoting  significant  resources  and  efforts  to  solving 
these  new  challenges.  New  demands  for  construction  must  be  solved 
by  a  team  effort  involving  both  private  and  military  efforts. 

Table  4.2  depicts  how  the  military  construction  delivery 
system  will  address  the  military's  construction  demand. 


TABLE  4.2  CONSTRUCTION  DEMAND/SUPPLIER 


C0N5JR 

DEMAND 

US  Constr 
Industrv* 

CONSTR  SUPPLIER 

Engineer 

TrooDS 

Host  Nation 
Constr  Industrv 

Deterrence 

X 

Mobilization 

A 

Conventional 

Strategy 

X 

X 

Conventional 

Tactics 

X 

Lie.  -Short  War 

X 

maybe 

-Long  War 

maybe 

X 

•t 

-Terrorism 

X 

X 

Nuclear  War 

X 

New  Areas 

X 

*  Or,  a  more  competitive  foreign  supplier, 
"X"  denotes  the  supplier. 


43  Assessment  of  the  DelWerv  System 


This  section  will  assess  the  consistency  and  responsiveness  of 
the  construction  delivery  system,  and  will  identify  shortcominqs  and 
inconsistencies  in  its  responsiveness  to  the  demand.  In  assessing  the 
delivery  system,  I  will  analyze  the  role  of  two  different  groups  —  the 
military,  and  the  construction  industry. 


43.1  The  Mintary 

The  military  depends  heavily  upon  the  US  construction  industry 
to  satisfy  its  demand  for  a  massive  and  diverse  construction  program. 
This  increasing  reliance  upon  the  private  construction  industry  has 
parallelled  a  decline  in  the  military's  ability  to  design  and  execute  its 
construction  requirements  in-house.  Since  WWII,  both  the  USAGE  and 
NAVFAC  have  evolved  from  agencies  which  actually  designed  and  built 
many  of  the  military's  projects  into  primarily  construction 
management  organizations.  Unfortunately,  the  military's  increased 
reliance  upon  the  US  construction  industry  has  occurred  during  the 
same  period  that  many  contractors  have  also  gotten  out  of  the 
business  of  actually  building,  and  into  construction  management,  i 


will  address  this  dilemma  further  in  the  next  section. 

Decentralization  of  authority  and  responsibility  is  one  of  the 
great  strehgths  of  both  the  military  construction  manaqemient 
system,  and  of  the  US  construction  industry.  It  allows  people  in  the 
field  to  do  their  job  and  accomplish  the  mission  without  undue  micro 
mianaqement.  Unfortunately,  the  lack  of  centralized  information 
management  regarding  the  demand  for  and  supply  of  construction  is 
also  a  potential  wartime  weakness. 

Important  and  appropriate  steps  have  been  taken  to  meet  the 
new  construction  requirements  of  the  1980's.  Efforts  have  focussed 
on  identifying  construction  requirements,  capabilities  and  shortfalls. 
Most  of  this  work  has  been  accomplished  by  the  individual  services' 
construction  agencies  and  the  theatre  commands.  The  problem  is  that 
most  of  these  efforts  have  not  been  consolidated,  coordinated  or 
evaluated  at  the  DOD  or  JC5  levels.  Additionally,  the  lack  of  a 
comprehensive,  national  mobilization  p'an  has  delayed  major  efforts 
in  construction  planning. 

There  are  two  major  problems  which  plague  the  unified  field 
commands.  First  is  the  challenge  of  host  nation  construction  support 


for  essential  military  construction.  Second  is  the  dilemma  in  which 


the  unified  commanders  find  themselves  dependent  upon  the 
individual  services  to  man,  equip,  and  train  the  forces  which  make  up 
their  commands. 

Presently,  host  nation  construction  support  is  a  major  question 
mark.  There  exists  a  wealth  of  potential  capability,  however  planning 
and  coordination  must  be  accomplished  during  peacetime  in  order  to 
assure  viability  during  war.  Currently,  host  nation  support  represents 
a  major  shortcoming  of  the  military's  construction  delivery  system. 

Many  of  the  engineering  and  construction  related  shortfalls  that 
currently  exist  within  the  unified  commands  have  been  known  and 
identified  for  some  time  now.  The  theatre  commanders  who  are 
actually  in  charge  of  planning,  fighting,  and  winning  our  wars  provide 
input  to  the  Pentagon  and  the  services  who  determine  how  the 
military  budget  will  be  allocated.  Unfortunately,  the  dynamics  of  the 
budgeting  and  procurement  processes  are  such  that  many  of  the 
theatre  commanders'  logistical  support  requirements  have  been 
systematically  neglected  in  favor  of  other  items  such  as  new 
weapons  systems.  As  a  result,  our  engineer  troop  capabilities  are 


inadequate  in  terms  of  troop  strength,  equipment  and  construction 


c  jpabi  1  ]  ties. 

Lacking  a  unified  and  consistent  effort  at  the  top,  the  efforts  by 
subordinate  elements  have  not  resulted  in  a  construction  delivery 
system  that  will  be  consistent  and  responsive  to  the  wartime 
demand. 

There  is  much  room  and  need  for  improvement  in  the 
construction  delivery  system,  particularly  in  the  areas  of 
organization,  planning,  resources  and  technology.  The  military  must 
take  the  initiative  and  become  the  leader  and  the  catalyst  for  change. 
It  is  encumbent  upon  the  military  to  get  its  planning  and  organization 
in  order  while  simultaneously  investing  in  new  construction 
technology,  and  working  closely  with  the  private  sector. 

4.3.2  The  Construction  Industry 

Although  it  is  the  nation's  largest  industry,  construction  has 
few  of  the  typical  characteristics  of  other  industrial  giants  such  as 
the  automobile  or  petrochemical  industries.  Composed  of  more  than 

1.2  million  firms,  there  are  no  General  Motors  or  EXXONs.  More  than 
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half  of  the  firms  operate  on  a  local  basis,  use  no  mass  production,  and 


are  so  small  that  they  have  no  payroll.  Unlike  other  industries,  "they 
vvork  seasonally  and  change  cameleon-like  in  response  to  demand.  For 
a  given  project,  an  ad  hoc  team  may  assemble  consisting  of  workers, 
contractors,  designers,  developers.  Investors,  suppliers,  and 
representatives  of  any  of  seventy  labor  organizations  and  countless 
regulatory  agencies.  When  the  job  is  done,  the  crew  disbands." 

One  of  the  most  critical  components  of  the  U5  economy, 
construction  employs  nearly  six  million  workers,  performs  more  than 
$300  billion  of  work  each  year,  and  has  historically  accounted  for  55 
to  65  percent  of  the  nation's  capital  investment,  and  3  to  10  percent 
of  the  GNP.^^ 

Construction's  true  importance  to  the  economy  is  not 
determined  by  its  size  ,  but  rather  by  the  impact  and  function  of  its 
products.^^  The  industry  affects  the  daily  lives  of  everyone,  as  it 
builds  and  repairs  the  structures  needed  for  shelter,  public  health, 
water  supply,  irrigation,  transportation,  power,  education  and 
manufacturing  plants.  Indeed,  construction  plays  a  vital  role  in 
promoting  our  commercial  and  national  identity,  in  enhancing  our 
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fidtional  defense,  and  in  improving  our  health  and  quality  of  ’ife>'' 
Additionally,  the  Lonstruction  industry  has  been  one  of  the  largest 
foreign  exchange  earners  in  the  U5  economy  as  our  contractors  have 
dominated  the  internationl  market  for  decades. 

For  various  reasons.  U5  construction  productivity  has  declined 
in  the  past  fifteen  years.  According  to  the  Business  Roundtable,  "by 
every  common  consensus  and  every  available  measure,  the  U5  no 
longer  gets  its  money's  worth  in  construction,"^^  Among  other 
factors,  stagnant  technology  in  the  US  construction  industry  has 
enabled  technologically  superior  foreign  competitors  to  outperform 
their  US  rivals.  Given  the  dependence  of  both  the  military  and  the 
national  economy  upon  the  US  construction  industry,  this  decline  has 
had  a  serious  negative  impact. 

Due  to  the  complexity  of  the  problems  and  its  own  pluralisic 
nature,  the  construction  industry  has  been  unable  to  solve  its  most 


serious  and  basic  oroblems. 
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CHAPTER  5  GAP  BETWEEN  REQUIREMENTS  AND  CAPABILITIES 


This  cnapter  wiii  discuss  and  analyze  construction  technology 
and  the  issue  of  foreign  dependency  in  military  construction 


5.1  The  Need  for  New  Construction  Technology 


This  section  will  examine  the  gap  between  construction 
requirements  and  existing  construction  technology;  construction  R8<D, 


and  what  the  military  is  doing  in  this  area, 

5.1.1  The  Construction  Technology  Gao 

In  general,  the  puplic  is  no  longer  as  willing  to  invest  in  its 
infrastructure  as  it  was  twenty  years  ago.  The  mam  reason  is  that 
the  public  feels  that  they  no  longer  getting  their  money's  worth  when 
It  comes  to  construction.  The  public  is  unhappy  with  the  construction 
industry  because  they  feel  that  the  price  is  too  high  and  the  quality 
too  low. ' 

In  general,  it  takes  longer  and  costs  more  today,  to  build  the 
same  project,  than  it  did  twenty  years  ago  Although  the  reasons  for 
this  sad  state  of  affairs  are  many  and  complex,  one  factor  seems  to 
consistently  stand  out  above  all  the  others,  IVe  are  being  held 
captive  by  obsolete  construction  technology  Since  the  buyer 
has  no  real  alternative  to  the  status  quo,  he  must  either  pay  dearly,  or 
not  invest  at  all.  A  dynamic  industry  would  have  improved  this 
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situation  by  investing  in  new  technology  ^ 

Like  the  industry  it  supports,  construction  R&D  is  a  difficult 
topic  to  quantify  Data  is  sketchy  and  imprecise  With  the  exception  of 
materials  and  equipment  manufacturers  (le.  Dupont  and  Caterpillar), 
almost  no  one  performs  construction  related  R&D.  In  fact,  tne 
industry  as  a  whole,  Including  owners,  contractors, 
architect-engineer  firms,  and  until  relatively  recently,  academia, 
have  generally  been  disinterested  in,  or  resistant  toward  research  and 
new  technology.  The  "free  rider"  problem  and  the  fragmented  nature  of 
the  industry,  with  each  sector  more  concerned  witn  its  own 
preservation  than  with  overall  advances  is  primarily  responsible  for 
this  inertia.  Yet,  even  when  promising  new  technology  exists,  the 
industry  will  fail  to  adopt  it  "Institutional  barriers"  block  the  spread 
of  new  technology  from  its  origin  to  where  it  can  cut  costs  and 
enhance  productivity.  Such  barriers  include:  restrictive  building  codes 
and  technical  standards;  labor  agreements  and  craft  jurisdictional 
Issues,  liability  and  other  legal  considerations;  lack  of  incentives; 
counterproductive  contractual  relationships  and  government 
regulation;  industrial  Inertia;  and  communication  problems  ^  The 
reasons  for  these  problems  are  complex  and  worthy  of  a  separate 
paper,  but  the  point  is  that  this  indifference  toward  research,  and 
resistance  to  adopt  new  technological  innovation,  have  led  to  a 
construction  technology  gap,  and  are  major  factors  in  the  rapidly 
rising  costs  of  construction 
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1.2  Construction  R&D 

According  to  the  Federal  Committee  on  Construction 
Productivity,  many  of  these  other  productivity  problems  might  not  be 
present  if  more  construction  R&D  had  been  performed.*^  The 
committee  says  that  "construction  contractors  spent  $28  million  on 
R&D  in  1974,  which  represents  about  $54  million  in  1984  dollars. 
Although  this  is  not  an  insignificant  amount  of  money,  it  is  minuscule 
for  the  size  of  the  industry,  and  it  does  not  invalidate  the  conclusion 

r- 

by  many  that  construction  contractors  spend  almost  nothing  on  R&D 
The  study  goes  on  to  say  that  "although  the  construction  industry 
Itself  does  little  R&D,  it  uses  and  benefits  from  R&D  performed  by 
other  industries  (mostly  manufacturing).  For  example,  in  1974  the 
construction  industry  benefited  from  approximately  $432  million  in 
R&D  expenditures  from  33  other  industries  ...  In  1 984  dollars,  these 
expenditures  total  more  than  $838  million,"^  Furthermore,  the  study 
could  not  determine  the  amount  invested  in  R&D  by  corporate 
construction  users,  but  was  "certain  .  that  the  amount  is  small  in 
comparison  to  the  construction  expenditures  of  large  corporations" 
and  "that  such  projects  usually  deal  with  problems  concerning 
specific  facilities  rather  than  broad  issues  of  concern  to  the 
construction  industry  Thus,  such  R&D  probably  has  little  impact  on 
construction  productivity"  ^ 
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Table  5.1 

ESTIMATE  of  TOTAL  ANNUAL  R&D  EXPENDITURES^ 
and  PERCENTAGE  of  TOTAL 

(millions  of  1984  dollars) 


Construction  contractors 

(general  and  specialty) .  $54  m  /  4,4% 

Manufacturers  of  construction 
products  and  equipment .  $838  m  /  68  5% 

Federal  agencies  (both  consumers 
and  nonconsumers  of  construction) . , .  $220  m  /  18% 

SUBTOTAL  $1.1 12  m 

All  others  (valued  at  10%  of  subtotal). . .  $111  m  /  9% 

TOTAL  .  $1,223  m 

Construction  put  in  place . $312,900  m 

R&D  as  a  Percent .  0,39% 


Compared  to  other  mature  industries,  construction  R&D 
expenditures,  as  both  a  percentage  of  total  sales,  and  dollars  per 
Industry  worker,  are  proportionally  the  lowest. 


Table  5.2 

R&D  as  a  PERCENT  of  SALES  / 
R&D  DOLLARS  PER  WORKER^ 


Construction  39%/ $142 

Tobacco  4%  /  $267 


Steel 

Fuel 

Textiles  &  Aobarel 


5%  /  $740 
7%  /  $3,1 10 
3%  /  $571 


Food  &  Beverage 

Containers 

Paper 

Appliances 

Automotive 


9%  /  $1,015 
9%  /  $877 
1  0%  /  $1,261 
1,4%  /  $1,231 
17%/$!  ,498 


Oil  Service  &  Supply  2.9%  /  $2,348 


Compared  to  its  R&D  expenditures  in  other  fields,  and  to  its 
total  construction  expenditures  of  about  $44  billion  per  year,  the 
Federal  Government's  investment  in  construction  R&D  of  about  $220 
million  per  year,  is  not  large. 
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Table  5.3 


FEDERAL  R&D  INVESTMENTS 

(in  billions  of  1934  dollars) 


Construction 
Education,  training, 
employment, 

S.22  b 

social  services 

20 

Agriculture 

Natural  resources, 

.76 

environment 

.96 

Transportation 

1  04 

General  science 

1.68 

Space 

2.30 

Energy 

2.58 

Health  related 

4.78 

Defense 

29.29 

As  a  percentage  of 

Federal  investment 

in  construction 

.50% 

Table  5.4 

FEDERAL  CONSTRUCTION-RELATED  R&D  ESTIMATES",  1984 

( in  millions  of  1 964  dollars) 


CONSTRUCTION  PROCURING  AGENCIES 

DOD 

$79  7  rn  * 

Dept  of  Energy 

32  2 

All  others 

7  4 

SUBTOTAL 

i  19  3 

OTHER  AGENCIES 

NSF 

29  1 

EPA 

22.0 

UMTA 

178 

EAA 

8  1 

NBS 

6.7 

USGS 

4,6 

FHWA^* 

2.5 

Ail  others 

JLO^ 

SUBTOTAL 

100  8 

TOTAL 

220.1 

^  This  includes  only  that  funding  allocated  to  "construction  labs"  of 
the  military's  construction  agents  (le.  USAGE.  NAVFAC  and  AFDE5) 
under  the  military's  Research,  Develooment.  Test  and  Evaluation 
(RDT&E)  budget,  it  does  not  include  R&D  allocated  to  such 
non-construction  agencies  as  the  Army  Mater  iel  Command,  who  also 
performs  wartime  construction  R&D;  or  the  applied  construction  R&D 
to  solve  specific  problems  that  is  funded  by  other  military  commands 
out  of  their  own  mission  support  funds,  when  these  other  sources  of 
funding  are  included,  the  total  exceeds  $250  million. 

**  plus  $30  million  transferred  to  states 
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Finally,  although  accurate  data  was  hot  available,  there  is 
evidehce  that  the  US's  low  level  of  constructioh  R&D  is  lagging  behind 
some  important  international  c"  .ipetitors,  most  notably  Japan.  ’ 

5.1.3  Military  ConstrucHon  R&D 

As  the  nation's  largest  owner  and  buyer  of  construction,  and  for 
reasons  explained  earlier  in  this  paper,  the  military  has  always  been 
concerned  with  construction  research  and  technology.  More  recently, 
however,  the  military  has  become  concerned  with  the  industry's 
declining  productivity.  As  an  owner,  they  want  to  receive  the 
maximum  possible  construction  for  their  dollar.  Due  to  the  general 
apathy  throughout  the  Industry,  and  in  order  to  help  themselves,  the 
military  has  embarked  on  a  substantial  and  significant  construction 
R&D  program.  Like  trying  to  determine  construction  R&D  expenditures 
in  the  civilian  sector,  it  is  very  difficult  to  measure  and  distinguish 
how  much  of  the  military's  R&D  is  spent  on  construction.  For  example, 
some  of  the  Corps  of  Engineer's  research  is  not  really  construction 
research,  while  a  considerable  portion  of  the  Army  Materiel 
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Command's  research  --  particularly  at  the  Ft.  Belvoir  R&D  Center  -- 
is  construction  related  research.  There  is  no  clean  breakout,  and  any 
fiqures  on  the  subject  are  estimates. 

Currently,  there  are  six  major  military  laboratories  devoted  to 
construction  R&D  --  four  in  the  Army,  and  one  each  in  the  Navy  and 
the  Air  Force.  These  labs  spend  approximately  $250  million  per  year 
on  construction-related  research.  The  purpose  of  this  research  is  "to 
stretch  the  military  construction  dollar  in  order  to  keep  the  DOD 
physical  plant  up  to  the  standard  required  for  national  security  needs" 
and  to  enhance  the  warfighting  capability  of  US  forces. 

In  order  to  satisfy  new  mission  and  weapons  requirements,  and 
replace  obsolete  facilities,  the  military  needs  to  invest  considerably 
more  in  its  facilities  than  it  has  and  currently  does.  The  philosophy 
behind  the  construction  R&D  program  is  to  help  correct  this  shortfall 
through  improved  technology.’"^  The  military  sees  construction  as  an 
important  and  relatively  fertile  industry,  where  the  infusion  of  a 
relatively  small  amount  of  R&D  money  will  reap  a  substantial  return 
on  investment.  Construction  experts  feel  that  such  a  program  could 
easily  cut  construction  costs  by  one  percent  or  more,  and  provide  at 


least  a  ten  to  one  return  on  investment.'^'  Such  a  reduction  would 
save  hundreds  of  million  of  dollars  in  construction  costs  each  year. 
This  money  could  then  be  used  for  any  number  of  other  purposes,  in 
both  absolute  and  relative  terms,  this  contribution  is  significant.'^’'^ 
As  a  percentage  of  construction  investment,  it  is  roughly  100  times 
greater  than  the  industry  average.  (Note,  although  DOD's  construction 
R&D  program  represents  less  than  one  percent  of  the  total  military 
R&D  budget,  it  would  be  large  enough  to  rank  in  the  top  one-hundred 
R&D  programs  in  corporate  America,)’^ 

Most  of  this  R&D  is  applied  research  designed  to  solve  specific 
technical  problems  encountered  by  the  military.  Yet,  successful 
implementation  requires  that  the  contractors  adopt  the  new 
technology  and  use  it.  Although  many  important  government  officials 
feel  that  the  private  sector  must  assume  responsibility  for 
construction  R&D, the  industry  has  not  done  it  in  the  past,  and 
shows  no  indication  that  it  will  do  so  in  the  future. 

One  of  the  most  significant  and  far  reaching  aspects  of  DOD’s 
construction  R&D  program  are  two  $  15  million  grants  —  one  to  MIT, 
and  the  other  to  the  University  of  Illinois  —  to  conduct  basic 


research  !n  advanced  construction  technology.  These  are  the  largest 


grants  for  basic  construction  research  ever  seen  in  the  US.  Part  of 
DOD's  University  Research  Initiative,  these  qrahts  have  enabled  the 
nation's  top  construction  departments  to  purchase  essential 
experimental  equipment,  to  provide  fellowships,  thereby  attracting 


top~:.jtcn  American  students  to  do  basic  research  in  construction,  a 


to  do  what  they  feel  needs  to  be  done  without  excessive  and 
oftentimes  stifling  oversight  from  the  soonsor. Construction  is  an 
important  part  of  the  military's  long  range  plan  to  enhance  science 
and  technology  in  America, For  this  investment,  the  military 
expects,  world  class  research,  interaction  between  the  universities 
and  military  labs,  so  the  military  and  academia  make  each  other 
aware  of  their  problems  and  solutions,  and  leverage  --  to  serve  as  a 
catalyst  for  R&D  investment  from  other  governmental  agencies, 
states,  private  industry  and  other  sources.^' 

In  FY  1986,  DOD  spent  $33.3  billion  on  Research,  Development , 
Test,  and  Evaluation  (RDT8.E).  Of  this  total,  not  more  than  $250 
million  was  devoted  to  construction  related  RDT&E,  or  ,75  percent. 
Approximately  two-thirds  of  this  $250  million  are  allocated  to 
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'■'mbat  eriqineennq  and  wartime  construction  techno'ccy,  or  about 
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remainder  is  spent  on  peacetime  construction  applications,  under  ti 


title  of  Base  Support,  vvhen  tlission  Support  funds  from  Civil  Works 


R&D  are  included,  the  total  R&D  ftqure  increases.  However,  when  the 
OCD  actually  allocates  its  RD^&E  funds,  it  spends  less  than  one 
percent  on  construction  --  both  peacetime  and  wartime 
applications."-’^’ 


Table  5.5 

DOD‘S  BUDGET  FOR  RESEARCH,  DEVELOPMENT,  TEST  AND 
EVALUATION^^  (in  millions  of  dollars) 


BY  COMPONENT 

FY  86 

FY  87 

Army 

4,577  3  /13  6% 

4,711  6  /  13  0% 

Navy 

9,520  9  /  28  3% 

9,352  9  /  25  8% 

Air  Force 

!  3, 161  0  /  39  1% 

15,388  8  /  42  5% 

Other  Defense 

6.416  9  /  19  0% 

6.798  7  /  18  7% 

T  OT  AL 

33,676  1 

36,252  0 

BY  PERFORMER 

industry 

24, 1866  /  718% 

25,443  9  /  70  2% 

Government  in-nouse 

8,031  7  /  23  9% 

9,058  3  /  25  0% 

Federal  Contract 
Research  Centers 

688  1  /  2  0% 

8752  /  24% 

Universities 

789  7  /  2  3% 

884  6  /  2  4% 

total 

33,676  I 

36,252  0 

«  7cr 
I  J  J 


These  figures  are  quite  reveal inq.  The  Army,  which  receives 
Gnly  thirteen  percent  of  the  RDT'?.E  budget,  accounts  for  more  than 
half  of  all  of  the  military's  construction  R8<D.  The  Navy  and  the  Air 
Force,  who  together  receive  more  than  sixty-five  percent  of  the 
RDT&E  budget,  account  for  less  than  half  of  all  military  construction 

r>  A  r\ 
r^CrU. 

This  Dhenomonon  can  be  partially  explained  by  three  factors. 
First,  the  Army  has  the  most  people  and  therefore  the  majority  of  the 
facilities  and  installations.  Second,  due  to  its  ground  combat  role,  the 
Army  has  the  majority  of  the  troop  construction  units,  Finally,  with 
the  Corps  of  Engineers  and  its  historic  role  of  construction  and 
engineering  leadership,  the  Army  tends  to  assume  the  leadership  role 
in  this  area. 

The  military  should  be  commended  for  allocating  far  more  than 
the  industry  average  to  construction  R&D.  However  it  is  difficult  to 
understand  why  DOD  allocates  less  than  one-half  of  a  percent  of  its 
RDT&E  budget  to  a  technical  procurement  item  (  peacetime 
construction)  that  consumes  more  than  seven  percent  of  its  total 
budget,  and  that  is  held  hostage  by  the  obsolete  technology  of  the  U5 
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construction  industry.  In  virtually  every  other  technical  area,  the 
military  has  served  as  the  catalyst  for  radical  technical  advances 
through  its  Rc^D  program.  Yet,  in  construction,  the  military  has  taken 
what  is  for  them  an  uncharacteristically  passive  role  in  correcting  a 
technological  problem  which  adversely  affects  their  readiness  and 
consumes  a  disproportionate  share  of  their  resources. 

The  same  can  be  said  of  DOD's  funding  for  wartime 
construction  and  combat  engineering  capabilities,  which  I  will 
discuss  in  the  next  section. 

5.1.4  Need  for  New  Wartime  Construction  Technology 

Although  wartime  construction  capabilities  are  at  least  as 
important  today  as  In  the  past,  they  have  not  kept  pace  with  the  rapid 
technological  improvements  in  the  weapons  systems  which  they  must 
support.  In  other  words,  the  technological  gap  between  military 
construction  capabilities  and  everything  else  continues  to  widen. 

The  unigue  nature  of  wartime  construction  reguirements,  as 
described  in  Chapter  3,  offers  a  clear  and  distinct  role  for 
construction  technology  that  is  guite  different  from  civilian  or 


peacetime  construction.  Currently,  wartime  construction  capabilities 
still  cannot  solve  many  of  the  same  enqineennq  and  construction 
challenqes  that  were  "war  stoppers"  as  lonq  aqo  as  For 

example,  the  U5  military  still  has  not  developed  and  fielded  reliable 
mine  clearing  equipment.  In  WWiI  and  Vietnam,  enemy  mines  were  one 
of  the  greatest  obstacles  to  U5  tactical  mobility  and  success,  yet  we 
still  have  not  solved  this  problem.  Marine  Corps  Commandant  General 
Alfred  Grey  calls  our  inability  to  rapidly  clear  minefields  and  cross 
rivers  "a  disgrace".  He  questions  the  logic  of  fielding  new,  high  speed, 
high-tech  tanks  when  we  still  cannot  solve  such  basic  engineering 
challenges  as  the  two  listed  above.^'^  The  Air  Force  and  the  Navy 
have  also  developed  and  fielded  exotic  new  aircraft  and  ships, 
without  solving  the  basic  problem  of  rapidly  repairing  and 
constructing  essential  facilities. 

Funding  for  new  construction  technology  lags  the  development 
of  new  weapons  and  military  doctrine.  For  example,  after  the  Army 
adopted  its  new  doctrine  of  rapid,  maneuver  warfare,  and  fielded  its 
new  familiy  of  tanks,  it  began  to  realize  that  the  lack  of  combat 
engineering  capabilities  would  be  a  major  constraint.  Similarly,  the 


Navy  and  Air  Force  are  only  recently  becoming  concerned  with  the 
raci lilies  requirements  needed  to  make  their  strategies  successful. 

To  their  credit,  the  military  is  beginning  to  devote  more  attention  and 
resources  to  these  challenges. 

Yet,  wartime  construction  technology  has  improved  only 
marginally  since  WWll,  while  most  other  types  of  military  technology 
have  improved  by  at  least  an  order  of  magnitude.  This  technology  gap 
has  created  a  capabilities  shortfall  that  could  lead  to  a  potentially 
disastrous  situation.  The  inability  to  perform  essential  construction 
tasks  when  and  where  they  are  needed  might  someday  be  analagous  to 
the  US  Navy's  recent  debacle  in  the  Persian  Gulf,  in  which  the  world’s 
most  powerful  fleet  was  unable  to  clear  mines  that  were 
manufactured  prior  to  WWI,  and  laid  by  a  third-rate  navy. 

Wartime  construction  capability  may  be  the  US  military's 
"achilles  heel."  If  not  adequately  addressed,  it  could  easily  become  a 
major  constraint  on  the  military's  ability  to  accomplish  its  mission 
in  the  next  conflict.  In  a  conventional  war,  the  ability  to  rapidly 
repair  the  war-damaged  infrastructure  or  construct  new  facilities 
will  undoubtedly  be  a  major  problem  in  implementing  our  strategy.  In 
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a  low  intensity  conflict,  our  construction  capabilities  may  wel: 
dictate  what  kind  of  forces  we  can  erripioy  if  we  choose  to  deploy 
heavy  forces,  our  current  construction  capabilities  would  put  us  in  a 
situation  analaqous  to  the  early  days  of  Vietnam,  Or,  if  we  deploy 
light  forces,  we  lose  the  inherent  advantage  and  technological  edge 
that  gives  U5  forces  the  superior  mobility  and  firepower  which 
makes  them  a  decisive  and  dominant  fighting  force.  Either  way,  this 
lack  of  construction  capability  forces  us  to  give  up  much  of  our 
technological  edge  and  military  advantage. 

5.2  Foreign  Dependency 

Both  civilian  and  military  defense  officials,  from  the  President 
and  Congress  to  the  Secretary  of  Defense  and  the  JC5  are  extremely 
concerned  with  the  US  military's  increasing  reliance  on  foreign 
sources  of  materials,  components  and  end  items.  Numerous  studies 
and  research  have  been  done  and  are  continuing  on  these  issues. 

If  the  US  must  enter  a  period  of  "surge  production"  or  mobilization,  a 
cutoff  of  foreign  sources  would  cause  serious  disruption  of  major 
weapon  systems.  Of  particular  concern  is  the  growing  foreign 
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'dependency  in  the  electronics  technology  necessary  to  produce 
advanced  -.veapons  systems.  Although  the  studies  indicate  an 
awareness  of  the  problem,  it  is  not  being  addressed  in  any  effective 
or  systematic  way,  either  by  correction  or  accomodation.  A 
combination  of  economic  forces  and  conflicting  U5  policy  goals 
appear  responsible  for  the  current  situation.'^’*^ 

U5  miilitary  power  relies  upon  the  strength  of  the  defense 
industrial  base,  which  depends  upon  a  healthy  civilian  industrial  base 
nilitary  and  civilian  requirements  are  satisfied  by  the  same 
Industries,  which  rely  upon  the  same  input  factors  such  as 
management,  manpower,  technology  and  capital.  Thus,  military 
production  is  built  upon  the  same  foundation  as  the  nation's  ability  to 
produce  consumer  and  industrial  goods.^^ 

The  fact  is  that  the  military  has  relied  upon  foreign  materials 
since  WWII.  This  problem  has  been  acknowledged,  studied  and 
addressed  through  the  "Strategic  and  Critical  Materials  Stockpiling 
Program.”  The  Defense  Production  Act  of  1950  provides  the  President 
with  the  authority  to  stockpile  those  materials  seen  as  critical  to  the 
national  defense.  The  President  also  has  the  authority  to  delegate  this 


cower  to  the  Director  of  the  Federal  Emergency  Manageroent  Agency, 
Oh  to  the  Secretary  of  Commerce,  who  in  turn  delegates  the  power  to 
the  Office  of  industrial  Resources  Administration,^^ 

According  to  this  plan,  there  are  certain  "controlled  materials'' 
which  are  the  key  to  effective  mobilization.  These  materials  are 
steel,  cooper,  aluminum  and  nickel  alloys.^''^  .Additionally,  the 
following  defense  programs  are  prioritized,  and  materials  crucial  to 
their  success  stockpiled, 

Priority  A:  aircraft,  missiles,  ships,  tanks/automotive,  weapons; 
ammunition,  electronics,  communication  eguipment 

Priority  B.  military  building  supplies,  production  eguipment 

Priority  C:  DOD  construction;  maintenance,  repairs  and  operating 
supplies  for  DOD  facilities,  controlled  materials  for  defense 
industrial  supply  center,  miscellaneous. 

The  new  concern  however,  is  the  dependence  upon  foreign 
manufactured  goods  and  technology,  as  opposed  to  the  traditional 
concern  about  raw  materials.  The  most  recent  authoritative  analysis 
on  the  vulnerability  of  the  US  industrial  base  describes  the  purchase 
of  foreign  goods  as  both  an  opportunity  and  a  potential  problem, 
it  is  an  opportunity  in  that  it  provides  access  to  foreign 
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tecnnoioqy.  it  is  d  pvtcntia'  prob'^^m  in  three  ways  First,  since  t^e 
flow  of  foreign  qoods  is  less  reliaDle  than  domestic  sources, 
continuous  and  surge  production  could  be  vulnerable,  Second,  domestic 
production  capacity  is  reduced.  Finally,  domestic  technology  may  be 
retarded.-^  ’ 

Defense  planners  attempt  to  deal  with  the  vulnerability  issue 
by  analyzing  and  pnoritizirig  the  problem  as  follows,  'Not  everything 
that  is  sourced  abroad,  nor  indeed  everything  for  which  the  US  has  a 
foreign  dependency,  is  a  foreign  There  are  important 

differences  between  these  categories  .  .  if  foreign  vulnerabilities 
are  a  subset  of  all  the  items  sourced  abroad,  the  initial  effort  must 
be  on  identifying  the  vulnerabilities.  Given  the  large  number  of  items 
that  are  sourced  abroad,  and  the  growing  interdependence  of  the  world 
economy,  it  is  clear  that  the  key  to  successfully  dealing  with  foreign 
vulnerability  is  not  identifying  and  eliminating  all  foreign  sources,  or 
even  all  foreign  dependencies,  but  identifying  and  eliminating  those 
dependencies  that  are  indeed  identified  as  vulnerabilities."^'^ 

The  following  definitions  apply. 

^  FGRhlGN  SOURCE  --  any  source  of  supply,  manufacture,  or 
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^  FCPE'GN  DEPENDENCE  2ny  forriCjn  Dourcc”  for  which  thcri? 
15  no  immediatelv  available  alternative  source  within  the  US  or 


Canada  (or  Mexico). 


FQPE'uN  vulnerability  ~~  any  foreiQn  dependence  vvhose 


lack  of  reliability  and  Substitutability  jeopardizes  national  secunt/ 


by  precluding  the  production,  or  significantly  reducing  the  capability, 
or  a  critical  weapons  sytem. 

In  terms  of  construction,  the  US  military  depends  upon  foreign 
sources,  howeyer  there  are  immediately  available  alternative  sources 
within  the  US,  and  Canada  (and  Mexico),  in  a  worst  case  scenario  in 
which  all  domestic  capability  to  produce  construction  materials  and 
equipmient  ceased  to  exist,  top  military  industrial  analysts  are 
confident  that  US  manufacturers  have  the  capability  to  quickly  begin 
domestic  production  of  these  items,  if  planning  for  the  unlikely  event 
that  all  US,  Canadian  and  Mexican  sources  dried  up,  the  military 
would  determine  how  long  it  would  take  to  renew  domestic 
production,  and  would  purchase  a  buffer  stock  of  critical  miaterials. 


-ornponents  and  equipment  to  tide  us  over  until  domestic  productmn 
-vas  once  again  under  way.'^*^  Since  WWll.  the  DCD  has  followed 
exactly  this  procedure  for  a  number  of  industrial  areas 

Other  options  in  dealing  with  the  foreign  dependency  issue  are 
to  ignore  the  problem  and  simply  buy  the  required  goods  and  services 
at  the  lowest  prices  on  the  world  market.  This  would  be  unwise  and 
imprudent.  A  second  option  would  be  to  buy  strictly  from  American 
sources.  This  would  be  economically  unwise  ana  would  deny  us  access 
to  the  latest  foreign  technology.  Furthermore,  since  the  necessary 
conditions  —  a  large  scale  conventional  war  with  the  USSR  and  a 
total  cutoff  from  foreign  producers  —  are  both  extremely  low 
probability  events,  it  would  be  unwise  to  pay  such  a  high  economic 
price  to  guard  against  such  a  low  probability  event.  Stockpiling,  along 
with  some  further  policy  options  which  I  will  recommend  in  Chapter 
5,  appears  to  be  be  a  prudent  and  adequate  solution.-^ 

In  gross  terms,  the  $350  billion-per-year  construction 
industry  should  have  no  problem  providing  the  resources  and 
manpower  needed  to  execute  a  $140  billion  wartime  mobilization 
construction  program,  which  is  only  fourty  percent  of  their  normal 
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output.  Furthermore,  the  "Pifference"  of  $210  billion  can  be  used  to 
fund  other  military  industrial  requirements.  In  the  event  of  a  military 
production  surge  or  mobilization,  certain  peacetime  civilian 
production  must  be  displaced.  Since  construction  and  other  durable 
goods  expenditures  are  among  the  easiest  to  postpone,  both 
residential  and  commercial  construction  will  be  drastically  curtailed 
in  order  to  free  up  scarce  resources  for  both  military  construction 
and  other  industrial  requirements.  This  is  depicted  below. 

Table  5.6 

1985  WARTIME  VERSUS  PEACETIME  CONSTRUCTION  SCENARIO 

(in  billions  of  $) 


Peacetime 

Wartime 

Difference 

Residential  Construction 

190 

40 

150 

Business  Construction 

16Q 

10(? 

TOTAL 

350 

140 

210 

Some  construction  analysts  feel  that  the  US  construction 
Industry's  declining  productivity  and  lack  of  investment  in  new 
technology  will  result  in  foreign  firms  someday  dominating  the  US 
construction  market.  They  cite  the  fact  that  foreign  contractors  have 
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increased  their  U5  domestic  market  share  from  less  than  B3  billion  in 
1930  to  almost  S 10  billion  in  !986.'^^ 

As  discussed  above,  the  military  implications  of  such  a 
scenario  are  serious.  Lack  of  a  viable  domestic  construction  industry 
could  lead  to  a  major  shortcoming  in  the  military's  construction 
delivery  system,  not  to  mention  the  potential  adverse  affects  on  the 
nation's  economy,  it  is  strategically  vital  that  our  domestic 
construction  Industry  be  capable  of  producing  the  materials  and 
egulpment  needed  to  build.  Additionally,  It  is  crucial  that  our 
contractors  maintain  some  capability  to  actually  build  things,  and  not 
become  managers  whose  only  skill  is  maximizing  profits. 

The  military's  most  recent  authoritative  studies  conclude  that 
the  US  construction  Industry  has  the  gross  capacity  to  meet  the 
military  demand,  and  will  not  be  hurt  in  any  significant  way  by 
foreign  dependence  upon  materials,  equipment  or  technology. 

5.2.1  Matertals 

The  three  basic  construction  materials  are  steel,  cement  and 
lumber.  US  imports  of  these  items  increased  dramatically  during  the 
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early  1980's  due  to  a  declining  world  market  and  an  ov'er-valued 


dollar.  Recently,  this  trend  has  begun  to  reverse  as  US  materials 
become  more  competitive  as  a  result  of  the  falling  dollar. 


in  1984,  foreign  steel  accounted  for  30  percent  of  total  US 
steel  consumption.  By  1986,  this  figure  had  dipped  to  less  than  25 
percent.'''^  For  military  planners,  it  is  significant  that  the  US  steel 


ihdustry  is  operating  at  only  60  percent  capacity.  This  mieans  that 
domestic  sources  could  more  than  compensate  for  any  cut-off  of 
imported  steel. Furthermore,  most  of  our  steel  imports  are  from 
military  and  political  allies  such  as  Japan  (25  to  30  percent)*^^, 
Canada  ( 1 2  percent)'^'  and  Korea. 

In  1982,  imported  cement  accounted  for  4.5  percent  of  total  US 
cement  consumption.  By  1985,  this  figure  had  increased  to  16  percent. 
The  highest  percentage  of  this  imported  cement  is  from  Mexico, 
which,  along  with  Canada,  can  be  considered  a  reliable  source  during  a 
crisis.  Other  sources  are  Columbia,  France,  Greece,  Japan,  Korea, 

Spain  and  Venezuela."^^  Military  planners  do  not  foresee  any  problem 
with  the  US  cement  Industry  expanding  production  in  an  emergency. 

In  1976  the  US  imported  22  percent  of  its  softwood  lumber.  In 
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1986  it  imported  33  oercent.  Virtually  all  of  this  lumber  is  irriported 
from  Canada,  in  fact  CO  percent  of  all  Canadian  lumber  is  exported  to 
the  05.'^'^  jince  Canada  is  considered  a  reliable  source  in  a  crisis, 


this  is  not  viewed  as  a  problem. 


5.2.2  Construction  Equipment  (CE) 

In  real  terms  the  value  of  05  shipments  of  CE  peaked  in  1978 
and  has  declined  each  year  since  then.  In  1931,  exports  of  CE  reached 
$6,3billiori  in  nominal  terms,  but  dropped  to  $2.4  billion  in  1983. 
This  was  due  to  world-wlae  recession,  which  reduced  demand,  and  the 
high  value  of  the  dollar.  Additionally,  two  important  domestic 
producers—lnternational  Harvester  and  Bucyrus  Erie--have  left  the 
industry  in  recent  years.^^ 

in  1963,  the  US  imported  about  10  percent  its  total  CE  ,  But, 
nearly  three-quarters  of  these  imports  came  from  close  allies, 
Japan— 3 1  %,  Canada-- 1 8%,  UK— 9%,  West  Germany-- 1  '5%.  Thus,  we  are 
not  a  big  Irriporter  of  CE  to  begin  with,  we  posess  the  indicenous 
technological  capability  to  produce  CE,  and  our  imports  are  mostly 
from  our  close  military  allies."^^ 
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riilitary  planners  also  look  at  the  tremendous  excess  capacity 
in  the  US  CE  industry.  In  1982,  our  domestic  industry  operated  at  les 
than  50  percent  capacity,  while  world-wide,  the  industry  operated  at 
only  23  percent,  During  the  same  year,  capacity  utilization  for  the 
durable  goods  industry  as  a  whole  was  at  70  percent.  The  principle 
reasons  for  this  under-utilization  of  CE  plants  were  the  cyclical 
nature  of  the  construction  industry,  and  the  overly  optimistic  export 
predictions  in  the  1970'3,  which  led  to  too  many  firms  and  too  much 
capacity, 

The  CE  industry's  R&D  expenditures  did  not  suffer  with  their 

decline  in  sales.  Caterpillar's  R6.D  rose  from  3,8  percent  of  sales  in 

1 979  to  6,3  percent  in  1 983,  Deere's  rose  to  5,4  percent  in  1 983,  and 

Ingersoll-Rand's  rose  to  4,6  percent  in  1983.  (Note,  these  figures  are 

for  the  company  as  a  whole— not  just  CE,)  During  the  sam.e  period, 

R&D  expenditures  for  all  durable  goods  industries  is  estimated  at  2.9 

percent.  But,  the  CE  industry's  R&D  budgets  were  actually  fixed  at  a 

time  when  sales  went  down,  and  are  net  indicative  of  permanently 
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increased  R&D  funding. 
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Table  5.7 

MAJOR  US  CONSTRUCTION  MACHINERY  PRODUCERS 
R&D  EXPENDITURES.  1979  TO  '83^^' 

(in  iTiiiltons  of  norm  no  i  Oondrs) 
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93 
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129 
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1  US 

CE  IS  a  mature  industry  that  chanqes  slowly,  its  mam  R&D 
thrust  in  the  oast  twenty  years  has  been  on  developing  higher  horse 
power,  more  sophisticated  transmissions,  hydraulics  and  electronics. 
The  industry's  R&D  has  been  incremental  in  nature  and  has  tended  to 
concentr ate  on:  achieving  higher  efficiency  in  tractor  speed  and 
traction,  reducing  friction;  increasing  enqine  efficiency,  redesigning 
engines  and  transmissions  to  lower  maintenance  costs,  ease 
servicing,  and  reduce  down-time  Computers  and  micropi  ucessing  are 
being  Introduced  to  increase  efficiency  and  reduce  operator  fatigue. 
The  Industry  has  also  been  working  on  safety  innovations. 
Unfortunately  no  dramatic,  revolutionary  changes  have  occurred. 


Robots  and  automation  have  received  little  attention  because 


coriStructiGn  is  seen  as  too  diverse  and  requiring  too  many  on-Site 
decisions  for  such  technology  to  be  feasible,*^^^ 

5.2  I.  Technology 

in  recent  years,  the  US  construction  industry  has  lagged  behing 
in  the  develocment  and  adoption  of  new  construction  technology.  This 
is  especially  apparent  in  comoarison  to  the  Japanese  and  some 
European  nations.  Yet,  all  of  this  advanced  construction  technology  is 
well  within  the  technical  ability  of  the  US  industry  to  develop  and 
utilize.  As  previously  discussed,  the  failure  to  develop  and  Implement 
new  construction  technology  is  due  primarily  to  organizational 
issues. 

For  these  reasons,  the  military  does  not  view  America  s  poor 
performance  regarding  new  construction  technology  with  major 
concern,  when  analyzing  the  foreign  dependency  issue. 

5.2.4  Summary  Of  Foreign  Dependency 

At  this  point,  most  military  construction  and  Industrial  experts 
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do  not  feel  that  foreign  dependency  is  much  of  an  issue  with 
construction.  They  feel  that  although  the  industry  has  been  going 
through  some  hard  times,  it  is  still  a  dynamic,  flexible  and  responsive 
industry  that  can  and  will  overcome  its  difficulties  and  re-assert 
itself  in  world  and  domestic  construction  markets.  Even  though  there 
is  a  gap  between  the  military's  construction  reguirements  and 
capabilities,  foreign  dependency  is  not  seen  as  the  problem. 

LTG  Heiberg,  the  Chief  of  Engineers,  believes  that  in  the  short 
term,  foreign  dependence  will  not  pose  a  problem  in  construction. 

Over  the  long  term  however,  he  thinks  that  the  shortage  of  Americah 
engineers  and  scientists  could  cause  a  serious  erosion  in  America's 
technological  and  industrial  base.  This  in  turn  would  have  a  direct, 
negative  impact  upon  construction.^ ' 
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CHAPTER  6  SUMMARY.  RECOMMENDATIONS  &  CONCLUSIONS 


iM  'Tio  ci'ijCtct"  i  Will  first  SUrrnTiSriZS  me  DrsCeeuing 


iformation  and  analysis.  Next,  i  will  offer  recommendations  and 


Dolicies  to  help  improve  the  corrent  construction  delivery  system, 
Finally,  I  will  coriclude  vvith  somie  thoughts  on  the  importance  of 
i  m  p  i  e  m  e  ri  1 1  Pi  d  t  i '  e  s  e  r  e  c  o  rii  m  e  Pi  d  a  t  i  o  Pi  s . 


6.1  Summary 

riy  purpose  in  this  thesis  has  been  to  develop  a  current 
understandind  of,  the  role  of  construction  in  American  national 
defense,  military  construction  requirements,  and  the  military's 
construction  delivery  system,  in  Chapter  2,  i  provided  a  historical 
analysis  of  construction's  generic  military  role,  and  its  role  in 
American  defense. 

In  Chapter  3,  I  analyzed  the  different  roles  that  construction 
plays  in  modern  American  warfare.  These  roles  are  critical  along  the 
entire  spectrum  of  potential  conflict  --  from  fighting  terrorism  and 
small  wars  to  deterring  war,  at  every  level  of  military  action  -- 
from  tactical  to  strategic,  and  from  providing  crucial  logistical 
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Blipport  to  actually  enPancinq  the  combat  oower  of  tne  ccrnPirieo  jr'n; 
.var^f 'cntircj  tearn.  Finally,  1  analyze'j  tne  unique  nature  of  vv'arti'''‘e 
construction,  which  emphasizes  speed  and  mobility  ever  permanence 


and  economics. 


The  military’s  demand  for  construction  will  be  irrirnense. 
Ithouqh  e^act,  quarT.’i'aole  requirements  are  impossible  to  predict, 


WWIl  and  Vietnam  offer  qood  order  of  rnaqriitude  approximations 


I  'Ji 


what  we  rnicht  tqce  in  similar  types  of  conflict,  iwOnstruciion  wiii  be 


at  least  as  crucial  today  as  it  was  in  WWl!  and  Vietnam.  Because  of 
the  diminished  time-space  dimension  of  military  operations  and  the 
increase  in  technological  developments  at  all  levels,  time 
constraints  will  be  tighter  and  more  critical  than  in  past  wars.  Due 
to  the  heightened  importance  of  speed  and  maneuverability,  as  called 


for  in  US  military  doctrine,  construction  will  play  an  even  more 


important  role  than  in  the  past. 

In  Chapter  4,  i  analyzed  the  military's  "Construction  Delivery 
System"  1  assesed  how  the  military  plans  to  respond  to  the 
construction  demand  identified  in  Chapter  3,  and  how  the  delivery 
system  has  evolved  to  meet  today's  demand.  I  then  identified 


riconsistencies  jnd  snortcomings  in  the  militan/'s  ability 


the  required  ctr  strict  ion  when  and  where  it  is  needed. 

'n  Chapter  5,  !  analyzed  the  gap  between  construction 
requirements  and  capabilities.  Specifically.  1  examined  RlJvD  and  the 
issue  of  foreign  dependence.  I  shall  now  offer  rny  recommendations 
for  improving  the  current  situation 


6.2  Recommendations 

Before  starting  this  section,  it  is  important  to  frame  rny 
analysis  in  the  proper  context.  Without  a  doubt,  the  US  military  is 
currently  at  its  highest  state  of  peacetime  preparedness  in  its 
history.  The  quality  and  quantity  of  US  forces,  to  include  both 
equipment  and  people,  are  at  the  best  and  highest  levels  ever  seen  in 
peacetime.  This  praise,  however  well  deserved,  miust  also  be  placed  in 
context.  We  are  living  in  a  dangerous  world  in  which  armied  aggression 
against  our  vital  national  interests  are  a  distinct  possibility.  We 
must  be  militarily  prepared. 

It  is  also  important  to  note  that  many  dedicated  professionals 
have  devoted  themselves  to  Imiproving  our  current  construction 
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:le!ivery  system.  They  have  worked  lonq  and  hard  to  deveioc  and 


imp lernerit  many  positive  and  imiportant  changes  which  nave 
siqntficantly  improved  our  ability  to  deliver  the  required  construction 


when  and  where  it  will  be  needed.  As  a  result,  the  military 


construction  delivery  systemi  is  better  organized  and  prepared  to 
serve  the  nation  today  than  ever  before  dunnq  peacetime. 

Yet,  there  is  plenty  of  room  for  improvement.  There  remains 
much  that  can  and  should  be  done.  My  recommendations  will  be 
directed  towards  three  different  groups  --  the  Governmeht,  the 
military,  and  the  US  construction  industry.  I  will  also  make 
recommendations  for  further  research. 


6.2.1  The  Federal  Government 

In  order  to  improve  the  construction  delivery  system,  the 
Federal  Government  should  take  the  following  steps. 

*  Take  the  lead  in  promoting  construction  innovation, 
productivity  and  competitiveness.  The  Federal  Governmient  alone  buys 
approximately  15  percent  of  the  new  construction  built  in  the  US  each 
year.  They  are  by  far  the  largest  consumer  of  construction  in  the 


lation,  Tney  are  in  the  unique  Dosition  of  being  able  to  '-iianiDuli 


'j  1 1 0 1  ^  ’ j  C 


on  crodoccrs. 


Ofven  this  advantage,  they  should  coordinate 


governmental  construction  procurement,  and  develop  a  policy  wnich 
will  give  the  construction  industry  incentives  to  overcome  their  most 


serious  deficiencies.  Currently,  each  governmental  agency  must 


comply  With  the  Federal  .Acguisition  Regulations,  but  is  otherwi: 


its  own. 


Coordinate  the  nation's  construction  R8^D  effort  at  the  federal 
level.  Currently,  the  efforts  are  scattered  among  the  Department  of 
Transportation,  Housing  and  Urban  Development.  DOD,  the  National 
Bureau  of  Standards,  and  others.'  The  initiative  for  this  will  probably 
have  to  come  from  Congress,  since  the  operational  agencies  are 
always  under  pressure  to  cut  their  budgets,  and  are  therefore 
unwilling  to  justify  construction  R6.D  funds  that  are  not  directly  part 
of  their  missions.^ 

Reexamine  laws  that  hurt  the  US  construction  industry  in  the 
international  construction  market,  and  consider  legislation  that 
would  help  the  industry.  For  example,  Congress  should  examine,  double 
taxation  on  Income  earned  abroad,  the  Foreign  Corrupt  Practices  Act, 
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jnd  thj  Anti-Boycott  provisions  of  the  Export  Adrninistrjtion 


Rcpoistiorrs. '  :  hSy  shophj  3I50  iook  3t  hOvV  the  J3p3ri8Sc  bovernmerit 
tics  ’'s  foreiqn  sid  proqrsm  to  their  domestic  construction  industry, 


thereby  enhsncinq  the  industry' -■  competitive  position  in  the 


internstioridl  rnsrhet. 


Enhance  wartime  construction  capability  by  ensuring  that  a 


rational  Total  tlobilization  Plan  is  developed.  This  plan  must  define 


the  roles  and  missions  of  all  the  various  governmental  agencies,  and 
coordinate  across  all  fuctionpl  areas  to  include  requirements  for 
industrial  production,  logistics,  personnel,  training  and  operations. 
This  plan  should  be  time  phased,  and  ultimately  managed  with  a 
knowledge-based  expert  system.  Without  such  a  plan,  it  is  impossible 


for  military  construction  planners  to  develop  accurate  and  rneariinqfui 


construction  mobilization  plans. 

Additionally,  they  could  require  all  architects,  suppliers  and 
contractors  who  do  governmental  work  in  peacetime  to  agree  to 
support  the  qovernmient  in  the  event  of  a  national  emergency.  They 
should  be  required  to  provide  an  inventory  of  their  capabilities,  to 
include  personnel,  equipment,  materials,  and  dollar  volume  of  work 
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construction.  Congressional  oversight  and  inquiry  is  needed  before  the 
fact  if  we  are  to  avoid  the  fiascos  of  the  two  previous  world  wars. 
Congress  should  get  involved  and  require  that  mobilization 
construction  plans  be  open  for  public  inspection.  Such  a  policy  would 
imiprove  our  plans,  increase  our  national  security,  and  increase  the 
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■:leterrent  power  of  our  military  forces.  '' 


r\  ^  ..  . 

L"rvtr!'.u  : 


i oriQ'terrn  policies  to  deal  witn  Arnerica  s  'lec’’ 


'  II  I'j 


iterrational  competitiveness,  particularly  in  the  area  of  sciertMic 


and  enpineerinp  education.  Some  experts  see  the  declininq  pooi  o' 


American  engineers  and  scientists  as  the  greatest  threat  to  the 
long-term  health  of  the  US  construction  industry. 


6.2.2  The  Military 

As  the  key  player  in  this  nation's  defense  policy,  there  is  much 
that  the  military  can  and  should  do  to  improve  the  inconsistencies  in 
the  current  construction  delivery  system.  As  a  pre-fix,  i  would  like  to 
congratulate  the  JC5  for  planning  and  organizing  two  mobilization 
exercises  in  vi  88.  These  exercises  will  involve  all  major  DOD 
agencies  and  commands,  as  well  as  the  private  industrial  sector,  to 
include  construction  firms.  This  represents  an  important  step  in  the 
right  direction,  yet  more  should  be  done. 

^  The  military  should  balance  total  construction  requiremients 
against  total  construction  capabilities,  in  terms  of  personnel, 
equipment,  materials  and  technology.  They  should  then  allocate  the 
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'crS0urc6S  r!00dc'd  to  bri‘jd0  tti0  o-op  b0tw00n  r0quir0rn0rit5  ond 

Jp'JU  !  ^  ■  ■-  iC-'. 


'JU 


Id 


t  -  I . 

IUU^ 


at  d0votinq  increasdd  r05ourc0S  to  RS.D  for  oniquo 


wartirno  construction  roquirornonts.  As  discussod  in  Chaptor  5,  thoro 


is  a  tochnoioqical  gap  botwoon  wartirno  construction  roquironrionts 
and  caoabiliti0S. 


*  jhOUid  d0V0lOp 


;nc0ritiv05  and  contractinq  procoduros  which 


0nhanc0  innovation  and  irriprovo  productivity  on  pcacotimo 


construction  projocts,  Thoy  should  also  work  with  govornmont  and 
industry  to  dovolop  a  coordinatod  policy  to  help  irriprovo  the 


corrip0titiv0n05S  of  tho  U5  construction  industry.  Such  programs  have 


already  been  initiated  by  the  Army  under  the  direction  of  the  Army 
Research  Office  and  the  Corps  of  Engineers'  Construction  Enqineering 
Research  Lab,  yet  the  entire  military  ought  to  be  brought  into  such  a 
program. 

*  Should  increase  technology  transfer  efforts  to  get 
military-developed  construction  technology  into  use  in  the  private 


sector. 


Military  engineers  should  articulate  their  concerns  so  that 
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combat  commanders  and  civilian  officials  at  the  Pentaaon  understand 


-  ^  4  - 

Jl  i'J  Jp 


/precidte  the  irnplications  of  enoirieerinQ  and  construction 


shortfalls  on  combat  power  and  the  ability  of  US  forces  to  deter,  and 


if  necessary  win  this  nation  s  wars,  cndineers  must  educate  the  rest 


of  the  military  on  enqineennq  and  construction  related  matters.  This 
IS  a  fundamental  part  of  resolvinq  the  inconsistencies  and  shortfalls 


in  our  current  construction  delivery  system. 


Military  engineers 


should  become  better  salesmen  of  their 


programs.  In  the  past,  engineers  have  tended  to  be  too  "engineerish”. 
Like  good  engineers,  they  have  been  their  own  harshest  critics.  They 
have  analyzed  and  scrutinized  their  proposals  and  systems  to  such  a 
degree  that  historically,  engineer  and  construction  items  have  not 
fared  well  in  the  budget  allocation  process.  For  example,  it  has  taken 
nearly  40  years  since  the  need  was  identified  in  Vv'VVIl,  to  begin 
fielding  the  Armored  Combat  Earthmover  (a  piece  of  earthmoving 
equipment  which  can  keep  pace  with  tanks  and  offers  protection  for 
the  operator  against  small  arms  fire  and  schrapnel.)  Worse,  an 
effective  system  to  clear  enemy  minefields  still  has  not  been 
fielded.  Although  prototypes  have  been  successfully  developed  and 


tested,  and  foreign  military  forces  nave  successfollv  deoloved  seen 
systems,  tne  Lj  military  still  finds  itself  in  tne  precaricus 
predicament  of  teing  unable  to  adequately  counter  the  threat  of 
enemy  mines. 

^  The  military  should  make  the  industrial  base  a  key  part  of  US 


!  IdL  lUMd  1 


security  strategy  by  raising  Industrial  Strategy  ^.o  ihe 


samie  level  or  importance  as  military  strategy  and  tactics,  miis  vvouiu 
ensure  that  construction  industry  issues  would  be  dealt  with  at  an 
apbropriate  level  The  advantage  of  this  approach  is  that  it  "places 
emiphasis  on  the  area  of  greatest  US  relative  strength  its  industrial 


power--  so  this  advantage  should  be  maximized.' 


7 


*  Should  manage  foreign  dependency  in  a  focused,  effective  way 
and  ensure  that  the  defense  implications  of  Americai's  erodifig 
technological  and  industrial  base  —  including  construction  --  are 

p 

considered  in  national  policies.  DOO  should  develop  policies  that 
lower  the  risks  of  foreign  dependency,  yet  take  advantage  of  the 
benefits  of  an  increased  scientific  and  industrial  base  within  the  free 

. . . .  ^  t  j  9 
Wui  lU. 
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6.2.3  The  Construction  Industry 


-s  tNe  executor  of  a  larqe  portion  of  the  rniiitary's 
construction  requirements,  the  construction  industry  ought  to 
impleiT.ent  the  foilowinq  recommendations. 

Should  become  more  receptive  to  innovation  and  new 

LCLi  ii  iu  I'jOy , 

Shouid  take  a  .more  active  roie  in  supporting,  developing 
priorities  for,  and  funding  construction  R&D. 

Should  place  greater  emphasis  on  management  education  and 

training. 

*  Should  work  to  overcome  institutional  barriers  which 
constrain  the  adoption  of  new  construction  technology,  and  overcome 
the  internal  disputes  among  contractors,  labor  and  suppliers  and  the 
divisive  factionalism  that  has  prevented  progress. 

*  Should  be  more  receptive  to  military  construction 
requirements,  realizing  both  the  industry's  crucial  role  in  national 
defense,  as  well  as  the  potential  benefits  of  increased 
industry-military  cooperation.  Professional  organizations  like  the 
Assosiated  General  Contractors  (AGO,  should  encourage  and  promote 
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cooDcrstion  jnd  ■ritdrscticn. 
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.villinq  to  c/iecutr  '^‘■l^tarv  construction  durinq  a  national  ernerqencv 


a  practical  matter,  they  should  qet  involved  with  ''Operation  Fast 


'Start",  and  present  the 


1“"^^ 

UL  L!  I 


apter  of  tne  Society  of  Arnericari 


riilitary  Enqineers  .c'tn  data  on  their  capauilities  'I'hey  should  ther 
ask  questions  like  What  work  will  I  most  likely  be  called  upon  to 


execute^  Where  will  rny  work  be^  What  will  happen  to  the  members 


of  my  workforce  when  the  Reserves  are  mobilized,  or  the  draft 
started?  Will  I  be  relieved  from  environmental  and  legal 
restrictions^  Can  I  terminate  onqoinq  contracts  without  being  sued? 
W'hat  'Will  the  construction  standards  beF*  To  whom  shall  !  report'?' 
These  and  hundreds  of  other  questions  and  potential  problems  should 
then  Surface  and  solutions  devised  during  peacetime.  Now  is  the  time 
to  discover  inconsistencies  and  shortcomings  --  not  when  the 
emergency  is  at  hand  and  time  is  critical 


6.2.4  CWnian  Benefits  of  Wartime  Construction  R&D 

The  military  has  very  imiportant,  wartime  construction 
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:;ijir-?ment5  that  its  delivery  system  will  not  be  able  to  svoomo'date 


L,-  JC  I'J 


Ul  1 


iQue  nature  of  '.vartime  construction  reQuirements, 


traditional  construction  methods  and  materials  will  not  be  adequate 
In  miany  cases,  existinQ  construction  technolOQy  is  simply  unable  to 
accomiplish  the  given  wartime  requirements,  wnen  and  wnere  they  are 
needed.  1 ’any  of  these  oroblems  nave  been  with  us  since  'w'w'll,  and  are 
still  considered  war  stoppers'  today.  These  wartime  construction 


requirements  simply  naye  not  received  adequate  attention  or 


resources. 

Normally,  when  the  military  has  a  technical  problem,  they 
define  their  performance  specifications  and  then  fund  the  R8.D 
program  to  meet  the  specs.  Although  critics  may  argue  that  the 
miilltary  consumies  too  many  of  our  nation's  resources,  or  has  funded 
the  wrong  programs,  or  that  the  spinoff  to  the  private  sector  has  not 
been  as  substantial  as  claimed,  they  have  not  been  able  to  fault  the 
military  on  their  outstanding  success  rate  and  ability  to  solve 
technical  problems.  Military  R&D  has  led  to  revolutionary 
technological  advances  in  such  diverse  areas  as  material  science, 
aircraft,  missiles,  munitions,  engines,  medicine,  clothing  and  more,  in 
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3ny  jr035  the  rniiitj'"'/  has  been  the  ridtion's  techno’bi:'.' 


'eaber.  ar,u  naa  'rb  the  way  to  revolutionary  breakthrouqhD  t,  the 
private  sector  throuQh  either  spin-offs  or  direct  applications. 

Had  the  military  addressed  its  construction  needs  from  'wWli 
today  with  resources  and  attention  commensurate  with  their 


importance,  and  m  the  same  fashion  that  it  has  addressed  its  other 


technological  problems, 


am  confident  that  they  could  have  achieved 


revolutionary  technological  breakthroughs.  One  can  only  speculate  as 


to  the  number  and  degree  of  breakthroughs  that  the  military  would 
have  achieved,  and  how  many  of  them  would  have  led  to  similar 
improvements  in  the  private  construction  industry  and  throughout  the 
economy 

In  almost  every  technical  field,  there  have  been  revolutionary 
advances  ana  several  orders  of  magnitude  in  improvements  since 


WWll.  Examples  include  the  revolution  in  aircraft  technology  fromi 


propel lors  to  jet  engines,  communications,  electronics,  medicine, 
agriculture,  weapons  systems  and  many  more.  However,  when  we  look 
at  construction,  there  have  only  been  incremental  improvements 
during  the  same  period  (a  few  percentage  points).  For  a  variety  of 


I  /  Z 


Tidustrial,  organizational  and  political  reasons,  the  level  of 
construction  R'^^D  fundinq  and  technological  irnDrovernents  is  less 
than  that  of  any  other  US  industry. 

congress  and  the  military  have  oeen  reluctant  to  fund 
construction  9W  because  US  construction  contractors  have  alienated 
therriselves  by  their  continual  bickering  about  Labor.  Yet,  these  unique 
wartime  military  construction  needs  represent  a  golden  opportunity 
in  which  everyone  --  military  and  civilians  alike  --  would  benefit, 
Furthermore,  no  other  group  has  the  resources  and  organizational 
ability  to  bring  about  radical  technological  improvements  in 
construction  like  the  military. 

A  significant  military  construction  R&D  program  aimed  at 
solving  wartime  construction  requirements  could  produce 
revolutionary  breakthroughs  that  would  spinoff  and  lead  to  quantum 
improvements  in  the  construction  industry.  Radical  construction 
technology  developed  for  military  needs  could  have  a  direct 
application  in  such  areas  as  public  and  low  cost  housing, 
infrastructure  rehabilitation,  and  hazardous  waste  processing. 
Because  of  the  likelihood  of  spin-offs,  the  military  might  also  find 
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.Tiore  friends  in  the  private  sector  and  the  qovernrnen' ,  as  opposed  to 
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which  do  not  offer  such  tangible  oenefits 


LU 
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Civil ian  economy 


if  the  miiiitary  devotes  the  resources  needed  to  solve  its  own 


construction  problems,  radical  advances  in  construction  techno lOgv 


would  probably' 


iCTdU 


to  Quantum  impro'vements  in  civilian  construction 


as  well.  This  'would  have  a  positive  impact  on  the  US  economiy,  since 
US  economic  qrcwth  has  traditionally  been  directly  related  to 


infrastructure  development  (  ie.  roads,  railroads,  canals,  etc.).  It 
would  also  help  to  rectify  the  impending  economic  crisis  that  'will 
result  from  thirty  to  fourty  years  of  consistent  neglect  for  the 
nation's  capital  stock.  Specific  benefits  might  include:  higher 
employment,  increased  economic  health,  and  a  higher  level  of  public 
and  societal  welfare.  One  economist  claims  that  every  $1.00  the 
public  spends  on  infrastructure  leads  to  $1.50  in  private  economic 
gains. 

Given  this  area  where  the  needs  of  the  military,  the  civilian 
economy,  and  the  construction  industry  dovetail  so  nicely,  and  where 
important  benefits  will  accrue  to  all,  why  hasn't  a  greater  effort  been 
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made  to  address  wartime  construction  requirements?  !  believe  't  m 
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A  dedicated  Rc^D  proqram  to  solve  the  unique  technoloqical 


chailenqes  of  the  military's  wartime  construction  requirern^ 


nis 


would  greatly  enhance  both  the  credibility  of  its  deterrent  and  its 
actual  war-fiqhting  capabilities.  Adqjtionally,  such  a  proqram  would 
probably  lead  to  tecnnoloqical  spin-offs  which  would  greatly  benefit 


both  the  civilian  economy  and  the  construction  industry.  In 
considering  such  an  Rc.D  program,  the  potential  benefits  to  the 
civilian  economy  should  be  afforded  adequate  consideration. 

As  military  historian  Paul  M.  Kennedy  says.  "It  is  not  an 
exaqeration  to  claim  that  major,  long-lasting  wars  between 
great-power  coalitions  have  always  been  won,  in  the  modern  age,  by 
the  side  with  the  largest  economic  staying  power  and  productive 
resources.  Without  a  flourishing  and  efficent  economic  base  ...  a 
nation's  military  power  lacks  long-term  credibility.  Politicians  and 
strategists  . . .  today  might  do  well  to  concentrate  rather  more  upon 
the  often  subtle  relationships  between  military  strength  and 
economic  strenqth--and  to  wonder  whether,  in  some  instances, 
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iront-iine  military  anu  naval  forces  ar?  tr.e  best  measure  of  a 


1  1  I 

nation  s  real  power. 


Given  its  imiportant  role  in  drivinq  the  nation's  economy  and  in 
rnaintaininq  the  national  infrastucture,  construction  cuqht  to  be 
considered  in  this  light.  Dedicated  miDtary  construction  R&D  efforts 
of  fer  the  unique  opportunity  to  realize  signii  leant  gains  for  all 


parties  —  the  military,  the  civilian  economy  and  the  constructio 


Ul  I 


industry.  ^ 


6.3  Recomroendations  for  Further  Research 

My  first  recommendation  is  that  further  research  be  conducted 
on  the  results  and  consequences  of  the  US  military's  construction 
planning  and  capabilities  (or  lack  thereof)  on  past  performances. 
Detailed  analysis  of  causes  and  effects  should  be  studied  so  that 
policy  makers  have  a  clear  understanding,  supported  by  historical 
documentation,  of  the  possible  results  of  their  decisions.  When 
Congressmen  and  top  Pentagon  officials  are  provided  undeniable 
evidence  of  construction's  crucial  importance,  they  may  be  miore 


likely  to  miake  it  a  higher  priority  and  give  it  the  comimensurate 


attention  and  fundinq 


:y  liCL'JI 


ond  recommendation  is  for  further  research  to  :e 


conducted  on  the  role  of  construction  in  each  of  the  various  levels  of 


potential  conflict,  from  deterrence  through  total  war.  A  more  detailed 
and  thorough  understanding  of  the  costs  and  benefits  of  adequate 
construction  planning  and  capabilities  on  the  conduct  of  war  is 
essential  for  miltary  planners  to  make  optimal  decisions. 

Significant  study  and  effort  is  needed  to  identify  and  determine 
svhat  construction  capabilities  are  needed  --  when,  where,  and  at 
what  rate.  Currently,  the  military  does  not  have  this  information, 
save  for  certain  specific  contingency  scenarios  that  have  received 
significant  attention.  As  previously  discussed,  this  information 
should  be  collected,  then  consolidated  at  the  highest  levels,  and 
compared  to  the  capabilities  tliat  are  available.  Currently,  shortfalls 
cannot  be  adequately  identified  and  analyzed,  since  we  dr  not  yet 
know  what  the  requirements  are. 

My  third  recommendation  is  for  further  research  on  the 
military's  lonstructlon  delivery  system.  Its  organization,  and  how  it 
addresses  its  construction  needs  should  be  studied  in  terms  of  the 


rol lowinq  specifics. 

Resource  allocation  and  the  budgeting  process.  The  system 
should  be  thoroughly  analyzed  to  determine  why  construction  planninq 
and  capabilities  are  systematically  underfunded  in  favor  of  other 


programs,  despite  the  protests  of  the  Theatre  CINCs.  Cnee  causes  ar^ 


oeterrn ined,  speciric  solutions  should  be  developed. 


itary  reliance  on  the  construction  industry  DOD  should 


further  analyze  its  dependence  upon  the  private  US  construction 


industry,  and  determine  what  impact  the  recent  decline  in 
productivity  and  competitiveness  will  have  upon  the  ability  of  the 
ihilltary  to  accomplish  its  missions,  and  what  the  future  holds, 

*  A  Military-Industrial  Policy  for  Construction,  Based  upon  the 
results  and  findings  of  the  above-named  recommendation,  DOD  should 
then  study  possible  solutions  to  deal  with  the  problem,  if  it  is 
determined  that  one  exists.  Analysis  of  various  alternatives  such  as 
governmient  funded  R&D  programs,  strategic  stockpiling,  subsidies, 
tarrifs  and  other  economic  options  to  help  the  US  Construction 
Industry  should  be  studied. 

Finally,  the  relationship  between  national  economiic  strength 
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ana  military  power  needs  more  study 


6.4  Conclusions 


■'ll  any  officer  a  couple  of  years  aqo  had  said,  '1  want  3 15,000,000  to 
lay  out  possible  camps,'  1  supmtt  that  they  would  have  made  short 


shrift  of  him.  Why,  thev  would  have  said  that 
would  have^  wanted  that  officer  looked  into 
uapacitv  ' ' 


it  was  fanciful.  They 
as  to  his  ability  and 


-  Under  Secretary  of  War  Rober  t  Pattei  son 
before  Senate  investioatlriQ  committee 
1941 


Certainly,  the  U5  has  come  a  very  long  way  in  its  military 
construction  delivery  system  since  WWll.  We  are  better  prepared  than 
ever  before  to  support  a  large,  modern  force  that  must  be  capable  of 
performing  military  missions  around  the  globe  Because  we  are  better 
prepared  tiian  in  the  past,  and  war  seenib  to  be  a  distant  notion,  it  is 
easy  to  procastinate  our  duty  to  be  militarily  prepared.  With  the 
urgent  rush  of  dally  activities,  it  is  indeed  difficult  to  put 
hypothetical  wartime  planning  very  high  on  our  priority  lists. 

Yet,  if  we  are  to  avoid  repeating  the  mistakes  of  the  past,  that 
IS  exactly  wtiat  we  must  do  For  when  the  war  tocsin  sounds,  and  the 
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ycors  of  ncdioct 

Miiitary  construction  experts  estimate  that  every  dollar 
invested  in  prior  construction  planninq  vvill  save  seven  dollars  of 


waste.  Such  budgeting  is  not  only  cost  effective,  it  is  essential  to 


ensure  a  credible  national  strategy. ' 

Harry  Truman  said,  "There  is  nothing  new  in  the  world  except 
the  history  you  do  not  know."  Our  challenge  is  to  learn  from  the  past 
so  that  we  can  avoid  reliving  the  same  bitter  experiences.’^ 

This  nation  has  the  ability  and  resources  to  do  what  is  needed 
to  correct  the  shortcomings  and  inconsistencies  in  its  military 
construction  delivery  system.  What  is  not  so  obvious  is  whether  or 
not  our  leaders  —  governmental,  military  and  industrial  --  have  the 


will  and  foresight  to  act,  I  hope  that  they  do. 
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